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SUMMARY 

 

To help policy makers implement effective non-communicable disease prevention 

programs, data on physical activity prevalence and trends are essential. We describe 

physical activity levels worldwide using adult data from 122 countries and adolescent 

data from 105 countries. The prevalence of physical inactivity in adults was 31.1% 

(95%CI being calculated), ranging from 17% (95%CI being calculated) in South-East 

Asia to approximately 43% in the Americas and the Eastern Mediterranean region. 

Inactivity increased with age and was higher in women and in wealthier countries. The 

proportion of 13-15 year-olds performing fewer than 60 minutes/day of moderate-to-

vigorous intensity physical activity was 80.3% (95%CI 80.1; 80.5); boys were more 

active than girls. Continued improvement in monitoring population levels of physical 

activity can help guide the development of policies and programs to increase physical 

activity and reduce the burden of non-communicable diseases in the 21st century. 
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Key messages 

 Surveillance of physical activity levels of adult and adolescent populations has 

progressed substantially in the last decade. Available data collected using 

standardised self-report instruments now provide estimates of physical activity 

for 122 countries, or two thirds of the 194 World Health Organization Member 

States; these data should be used to inform policy and practice worldwide.    

 Available data show that globally one third of adults and four out of five 

adolescents do not reach public health guidelines on recommended levels of 

physical activity.  

 Notable disparities exist in the prevalence of physical inactivity; in most 

countries inactivity is higher in females compared with males and older adults 

are less active than younger adults. These consistent patterns should be used to 

help policy makers implement effective non-communicable disease prevention 

and treatment programs. 

 Trend data from high-income countries suggest that occupational physical 

activity is declining and there has been an increase in leisure-time physical 

activity among adults. There are insufficient data from low- and middle-income 

countries to explore patterns of activity over time and domain.   

 Gaps in surveillance of physical activity remain. No data are available from 

about 1/3 of the world's countries, mostly low- and middle-income nations in 

Africa and Central Asia. Data on trends in physical activity are scarce. 

 The World Health Organization’s STEPwise approach to risk factor 

surveillance provides a good framework and practical set of tools for initiating 

physical activity surveillance in low- and middle-income countries in particular.  

 Advances in new technologies and measurement methods, especially 

accelerometry, show promise for future surveillance of physical activity. These 

devices have potential widespread practical application if equipment costs 

continue to decline and sufficient efforts are directed towards increasing 

technical skills and workforce capacity in low- and middle-income countries.    
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PHYSICAL ACTIVITY IN A CHANGING WORLD 

 

Starting with the industrial revolution, the development of new technologies has 

enabled humans to reduce the amount of physical labour needed to accomplish 

numerous tasks throughout their daily lives. As the availability of new technologic 

devices has continued to increase, the impact on physical labour and consequences on 

human energy expenditure has expanded to more aspects of the lives of more and more 

people. The impact of some of these technologies on reducing physical activity is very 

obvious (e.g., steam, gas and electric engine; trains automobiles, trucks) while others 

are more subtle and complex (e.g., televisions, computers, electronic entertainment, the 

internet, and wireless communication devices). 

 

The use of many of these technologies has been driven by the goal of achieving greater 

individual worker productivity and to reduce physical hardships and disabilities caused 

by jobs requiring continuous heavy labour. However, the human body has evolved over 

the millennia in such a manner that most of its systems (e.g., skeletal, muscle, 

metabolic, cardiovascular) do not develop and function in an optimal manner unless 

activated by frequent physical activity.
1
 While this technology revolution has been of 

great benefit to many populations throughout the world, it has come at a major cost in 

terms of the contribution of physical inactivity  to the worldwide epidemic of non-

communicable diseases (NCDs).
2
 In 2009 physical inactivity was identified as the 

fourth leading risk factor of NCDs and accounted for over 3 million preventable 

deaths.
3
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Comparing patterns of participation in physical activity between countries and across 

world regions was an unachievable goal until a decade ago,
4
 largely due to the absence 

of standardised instruments suitable for international use. Both barriers reflected a 

collective ‘blind spot’,  because the evidence on the health benefits of physical activity 

had grown stronger
5
  thus underpinning the importance of collecting surveillance  data 

to guide national action.
6
  In the absence of a suitable instrument, earlier efforts to 

characterise patterns of physical activity frequently applied measures of occupational 

classification or estimations of leisure-time physical activity energy expenditure as the 

best available indicators. This was the case in early ground breaking epidemiological 

studies conducted by Morris et al.
7 8

 and later in the Harvard Alumni studies conducted 

by Paffenbarger and colleagues, respectively.
9
 It was only during the late 1990’s that an 

international group of academics  developed a standardised instrument for assessing 

physical activity worldwide, and proceeded to test its validity and reliability in 12 

countries.
10

  The development of the International Physical Activity Questionnaire 

(IPAQ) and later similar work leading to the development of the Global Physical 

Activity Questionnaire (GPAQ) provided the much needed measurement instruments to 

support national monitoring and the inclusion of physical inactivity in risk factor 

surveillance systems.
11

 As a result, comparable data collected through IPAQ and GPAQ 

in about two thirds of the countries globally now provide for the first time the 

opportunity for a comparative assessment of global patterns of physical activity. 

 

The aim of this first article of the Lancet Physical Activity Series is thus to present a 

picture of physical activity levels of the world’s population, showing the differences in 

participation between regions and populations as well as patterns in different types of 

physical activity, namely walking and vigorous-intensity activity. Due to the particular 
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and highly relevant synergies between health, physical activity and the environment, we 

also describe patterns of ‘active transportation’, which combines walking and cycling. 

We also highlight the gaps that remain in physical activity surveillance, in particular the 

lack of trend data in the majority of countries and the absence of data in many low- and 

middle-income countries. Because new technology may offer greater scope for 

surveillance in the future, we provide a snapshot of data collected through motion 

sensors in adults and young people. We also present data on the emerging science of 

sedentary behaviours, overview what is known about trends in physical activity and 

highlight the importance of using surveillance data to drive national and global action. 

 

HOW (IN)ACTIVE IS THE WORLD’S POPULATION? 

 

Self-reported physical activity (adults) 

 

We obtained comparable estimates on physical inactivity  for adult populations from 

122 countries using the World Health Organization (WHO) Global Health Observatory 

Data Repository.
12

 The combined population of these 122 countries represents 88.9% of 

the world’s total population. For the present analysis, physical inactivity was defined as 

not meeting any of the following criteria: a) 30 minutes of moderate-intensity physical 

activity on at least 5 days each week, b) 20 minutes of vigorous-intensity physical 

activity on at least 3 days each week, or (c) an equivalent combination achieving 600 

metabolic equivalent (MET)-min per week.
13-15

 One MET is defined as the energy spent 

when sitting quietly. This resting metabolic rate was multiplied by 4 for moderate-

intensity activity, and by 8 for vigorous-intensity activity. 
13-15

 Inclusion criteria for 

country data to be considered for the comparable estimates required, amongst others, 



7 

 

assessment of physical activity on all-domains (i.e. leisure-time, occupation, 

transportation and housework). Further details about the methods used to analyse these 

data are presented in Web Appendix 1. 

 

The overall prevalence of physical inactivity worldwide for adults was 31.1% (95%CI 

being calculated). This global prevalence represents the weighted average of the 

prevalence in the 122 countries studied, taking into account the population of each 

country. There were wide variations in the prevalence of inactivity across WHO 

regions: Africa (27.5%; 95%CI being calculated), Americas (43.3%; 95%CI being 

calculated), Eastern Mediterranean (43.2%; 95%CI being calculated), Europe (34.8%; 

95%CI being calculated), South-East Asia (17.0%; 95%CI being calculated) and 

Western Pacific (33.7%; 95%CI being calculated) (Figure 1). Globally, women were 

more inactive (33.9%) than men (27.9%). Web Table 1 displays individual country 

results; there were wide differences across countries, for example the prevalence of 

inactivity for both sexes combined ranged from 4.7% (95%CI 4.3; 5.1) in Bangladesh to 

71.9% (95%CI 31.0; 87.2%) in Malta.  

 

In Figure 2 we show that inactivity increases with age in all WHO regions, a pattern 

known to have a strong biological basis.
16

 In spite of the linear association being 

observed in all regions, heterogeneity was marked. For example, older adults (60+ 

years) from South-East Asia were much more active than older adults from all other 

regions, and actually more active than young adults (15-29 years) from the Americas, 

the Eastern Mediterranean, European and Western Pacific regions.  
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Figure 3 presents physical inactivity by World Bank income classification. The 

prevalence of physical inactivity was higher in wealthier countries. For years, surveys 

focusing solely on leisure-time physical activity suggested that within countries, 

physical inactivity was more frequent among the poor as compared to those of higher 

socioeconomic status.
17

 
18

 It was only in the last decade, when standardised instruments 

focused on total physical activity (i.e. leisure-time, occupational, housework and 

transport-related activity) that a different social patterning of inactivity became 

apparent.
4 19

 Whether or not this pattern will persist in the future is unknown, but 

evidence from a study in Brazil suggests that while the prevalence of physical inactivity 

increased sharply among the poor in a five-year period, no significant differences were 

observed among the better-off. 
20

 The hypothesis that the social patterning of physical 

inactivity might be shifting is reinforced by declining occupational physical activity 

levels (more frequent among the poor) and increases in leisure-time physical activity 

(more frequent among the rich) reported in a systematic review.
21

  

 

Walking is a common, accessible, inexpensive form of physical activity and has been 

shown to be an important component of total physical activity among adult 

populations.
22

 Walking is an aerobic activity requiring use of large skeletal muscles that 

confers the multifarious benefits of physical activity for health with minimal adverse 

effects.
23

 Interventions aimed at increasing population levels of walking exist and have 

proven its efficacy.
24

 We estimated the proportion of adults reporting walking for at 

least 10 consecutive minutes on five or more days per week. Overall, global prevalence 

was 64.1% (95%CI being calculated), but interestingly, the variation across WHO 

regions was modest: Africa (57.0%; 95%CI being calculated), Americas (65.6%; 

95%CI being calculated), Eastern Mediterranean (66.9%; 95%CI being calculated), 
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Europe (66.8%; 95%CI being calculated), South-East Asia (67.2%; 95%CI being 

calculated) and Western Pacific (65.0%; 95%CI being calculated). Moreover there was 

almost no difference in patterns of walking between men and women and across age 

groups (Figure 4). This is in part explained by the measurement of all types of walking, 

namely recreation, transport and occupational walking. 

 

Participation in vigorous-intensity physical activity is another key indicator of physical 

activity levels. There are well-established health benefits from undertaking activity at 

vigorous-intensity
5
 and this was recognised in the recent WHO Global Physical Activity 

Recommendations.
14

 Moreover, there is evidence that vigorous compared with 

moderate intensity activity has higher reliability and validity in standardised self-report 

instruments.
10

 We therefore estimated the proportion of adults reporting three or more 

days per week, of vigorous-intensity physical activity. The overall prevalence was 

31.4% (95%CI being calculated), and marked differences across regions were detected: 

Africa (38.0%; 95%CI being calculated), Americas (24.6%; 95%CI being calculated), 

Eastern Mediterranean (43.2%; 95%CI being calculated), Europe (25.4%; 95%CI being 

calculated), South-East Asia (43.2%; 95%CI being calculated), Western Pacific (35.3%; 

95%CI being calculated). Within each age category, men were more likely to participate 

in vigorous-intensity physical activity than women. Also, both in men and women, 

vigorous-intensity physical activity participation decreased with age (Figure 4).  

 

Self-reported physical activity (adolescents) 

 

There are substantial short- and long-term health benefits from regular physical activity 

for young people.
25

 However, measurement of physical activity in children is 
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complex.
26

 Although some countries have established monitoring of activity in specific 

age groups, rarely does this extend to include repeated measures over time. Globally, 

most progress has focussed on the adolescent population. To date, the two most 

comprehensive sources of data on adolescent physical activity levels are the Global 

School-Based Student Health Survey (GSHS)
27

 and the Health Behaviour in School-

Aged Children (HBSC) survey.28  

 

Using the GSHS publically available data (http://www.who.int/chp/gshs/en/), we 

estimated the proportion of 13-15 year-old adolescents reaching the public health goal 

of ≥ 60 min/day of moderate-to-vigorous physical activity (MVPA) practice for 66 

mostly low- and middle-income countries. From the HBSC published articles, reports 

and access to available raw data, 
29 30

 we assessed the proportion of 13-15 year-old 

adolescents achieving 60 MVPA-minutes per day for 38 European countries, the United 

States and Canada. Combining data from the two surveys, provided estimates for 105 

countries (data from Macedonia were available in both data sources, therefore we 

averaged the two values).  

 

Figure 5 shows the proportion of boys and girls aged 13-15 who do not reach 60 

minutes per day of MVPA. The global prevalence estimate was 80.3% (95%CI 80.1; 

80.5). Girls were less active than boys. Prevalence estimates were much higher than 

those observed among adults. The proportion of adolescents not achieving the 60 

minutes per day threshold was equal to or greater than 80% in 56 (53%) out of 105 

countries among boys, and 100 (95%) out of 105 countries among girls. It should be 

stressed that the instruments employed in these adolescent studies focus on leisure-time 

http://www.who.int/chp/gshs/en/


11 

 

activities, whereas among adults, IPAQ and GPAQ assess four domains of physical 

activity.    

 

Active transportation 

 

Active transportation, namely walking and cycling to get to and from places can provide 

health benefits 
31 32

  and may offer a potential opportunity to increase physical activity 

levels of whole populations.
24 33-35

 Many studies have shown beneficial effects of 

commuter walking and cycling for all-cause mortality
32 36

 and several diseases.
36-42

 In 

children, associations have been found between active commuting to school and lower 

body mass index
43

 and better cardiovascular risk factor profile. 
44-47

  

 

Data on active transportation are derived from different sources (e.g. population studies, 

transport research). Comparing data from different countries is particularly difficult due 

to lack of standardisation in instruments and use of different indicators (e.g. prevalence 

of people walking or cycling to work, percentage of trips using different transport 

modes). Moreover, some studies combine walking and cycling whereas others analyse 

the two modalities separately. 

 

We searched the literature for recent systematic reviews 
34 39 48 49

 and original articles 

published from 2010 onwards, and internet for national statistics mainly from Transport 

Ministries to identify prevalence of active transportation. We found prevalence statistics 

of proportion of people walking to work for 14 countries (Table 1).
50-66

 Walking to 

work was less frequent (<4%) in Switzerland, the United States and Australia  and more 

frequent (>20%) in China, Germany and Sweden. We found data on the prevalence of 
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adults cycling to work for 13 countries.
32 39 51 53-55 57 58 61 63 65-72

 The prevalence was low 

(<2%) in Australia, Canada, Ireland, Switzerland, the United Kingdom and the United 

States, and high (>20%) in China, Denmark and The Netherlands. Finally, we located 

data on active transportation to work (walking plus cycling) for 15 countries.
50 54 57 58 60 

62 63 65 66 68 73-78
 Prevalence of lower than 5% in Australia, Switzerland and The United 

States and higher than 20% in China, France, Germany, Sweden and The Netherlands. 

Data from low-income countries are lacking.   

 

Most walking commuters have less than 1 km to work, or combine walking with public 

transport. Cyclists cover longer distances, but are limited by unsafe environments and 

lack of bike lanes. However, major differences exist even between countries with 

similar geography, population density and climate (e.g. cycling to work was 2% in the 

United Kingdom and over 25% in Denmark and Holland), suggesting that other factors 

also contribute. For example in Denmark, building infrastructure to promote cycling 

resulted in a 50% increase in cycling over the last two decades.
79

 

 

Although active transportation is beneficial for health and for the environment, its 

promotion should also take into account unintended consequences. In several parts of 

the world, pedestrian and cyclist safety are serious concerns, although the benefits from 

cycling far outnumber risks. For example, if all non-cyclists in Denmark would become 

cyclists, around 12,000 deaths would be saved each year as a result of cycling activity, 

while only 30 cyclists are killed in traffic accidents annually
32

. However, the picture is 

likely different in many mega cities from both high-income and low- and middle-

income countries. Our global challenge is to help improve pedestrian and cyclist safety 
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and city environments so that active transportation becomes not only a healthy 

alternative, but also a safe one. 

 

Objectively measured physical activity 

 

New technologies applied to the measurement of body movement have emerged as an 

alternative method to measure physical activity. Instruments such as accelerometers 

provide new ways to estimate the frequency, duration and intensity of physical activity 

in free-living individuals. 
80

 Importantly, these methods avoid some of the inherent 

limitations of self-report instruments, namely recall bias. To date, accelerometry has 

been widely implemented in small scale research surveys, but more recently their 

application has been tested within population based surveillance systems in a number of 

developed countries (see Panel 1).  

 

Here, we present a summary of available data on the amount of time spent in MVPA 

using accelerometry. For adults, we performed a systematic literature search for articles 

in which physical activity was measured by the Actigraph accelerometer. Inclusion 

criteria were: healthy adults > 18 years, MVPA measured for at least four days; physical 

activity measured for at least 600 minutes per day; MVPA defined as either ≥ 1952 or ≥ 

2020 counts per minute. If the same study was included in multiple reports only results 

from one of these were extracted and included. In total, data from 35 reports, 

comprising 13 countries and >19,000 individuals were extracted.
81-114

 Data on time in 

MVPA from individual studies were combined using random effect meta-analysis by 

geographical region - North America (N=6,808), Europe (N=9,638), Western Pacific 

(N=725) and others (N=1990) (Ulf Ekelund and Hao Guo, personal communication). 
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For youth, we used data from the International Children’s Accelerometer Database 

(ICAD),
115

 comprising >30,000 individuals aged 4-18 years from 21 studies in 10 

countries. In youth, all raw accelerometer data files were reanalysed using the same data 

cleaning and data reduction criteria. For comparability with data presented in adults, 

MVPA was defined as all minutes in a day ≥ 2000 counts/minute, adjusted for sex and 

age. 

 

For adults, the mean accumulated minutes of MVPA was about 37.5 minutes per day 

(Web Figure 1). Mean MVPA was significantly higher in adults from the Western 

Pacific (Australia and New Zealand) region as compared with those from North 

America and Europe (P<0.01), but there were no differences between North American 

and European adults. Among youth, the highest values were observed for Norway, 

Switzerland, Estonia and Australia, whereas data from Belgium, Brazil and the United 

States were remarkably lower than the pooled adjusted mean of approximately 65 

minutes of MVPA per day. Highly significant heterogeneity between countries was 

observed. 

 

Caution is warranted when comparing accelerometry data with self-report. The majority 

of time in MVPA from accelerometry is accumulated in bouts shorter than 10 

minutes.
116

, whereas self-report instruments usually prompt the respondent to report 

activities in bouts lasting at least 10 minutes.
10

 In addition, most accelerometer data 

presented here are derived from high-income countries, which were shown to be less 

active than low and middle-income ones (see Figure 3). 

 

Sedentary behaviour 
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In addition to physical activity, another aspect of the human movement spectrum that 

has received recent attention is sedentary behaviour, usually defined as time spent 

sitting. Similarly to physical activity practice, sedentary behaviours take place in 

different domains (i.e. at work, for leisure and entertainment - e.g. watching TV - and 

whilst commuting).
117

 So far, little is known about the patterns of sedentary behaviour 

in different countries,
118

 mainly because it has only relatively recently been recognised 

as a public health issue and therefore there is a lack of standardised instruments for 

assessing this behaviour.
119

 However, using available data from the STEPS surveys, the 

Eurobarometer, and the International Prevalence Study, we were able to assess and 

compare time spent sitting for 66 countries.  

 

Overall, the proportion of adults spending four or more hours per day sitting was 41.5% 

(95%CI being calculated), with a wide variation across WHO regions: Africa (37.8%; 

95%CI being calculated), Americas (55.2%; 95%CI being calculated), Eastern 

Mediterranean (41.4%; 95%CI being calculated), Europe (64.1%; 95%CI being 

calculated), South-East Asia (23.8%; 95%CI being calculated) and Western Pacific 

(39.8%; 95%CI being calculated). For men and women, and for adults 15-59 years of 

age, the prevalence of persons spending ≥4 hours/day sitting was similar; for individuals 

aged ≥60 years the prevalence was higher (Figure 6). 

 

Other recent work by Bauman and colleagues presented sitting time for a set of 20 

countries.
118

 They reported a median of 300 minutes/day, wide variability across 

countries, and higher sitting times among middle-aged adults compared with young 

adults,
84

 a finding that was not replicated in our analyses including 66 countries.  
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Among adolescents, using HBSC data from 40 countries, it was estimated that 66% of 

the boys and 68% of the girls aged 13-15 years spend two or more hours per day 

watching television. In every country studied, with the exception of Switzerland, over 

half of the boys and girls spent two or more hours per day watching television. Using 

data from GSHS in 34 countries, Guthold and colleagues found that in more than half of 

the countries, more than 1/3 of the students spent three or more hours per day on 

sedentary activities.
120

  

 

TIME TRENDS IN PHYSICAL ACTIVITY PRACTICE 

 

A number of behavioural and environmental factors, as well as mega-trends influence 

population levels of physical activity.
121

 Rapid urbanisation, mechanisation and 

increased use of motorised transport may have generated changes in physical activity 

globally. 
122 123

 Examples of national surveillance systems aimed to assess secular 

changes in physical activity are scarce, most are relatively recent, and the majority of 

data are from high-income countries.  

 

A recent systematic review found an increase in adults’ leisure time physical activity, 

including sports participation, in recent years.
21

 The evidence for a slight increase in 

leisure time physical activity appeared consistent and was supported by more recent 

studies from Canada,
124

 Spain,
125

 Sweden,
126

 and England.
127

 Authors also reported a 

simultaneous decline in occupational physical activity.
21 125 127

 A comprehensive 

analysis of United States data showed that daily energy expenditure in work-related 

physical activity has declined by more than 100 calories per day during the last 50 
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years.
128

 Data on time trends in physical activity from low and middle income countries 

are extremely sparse and when available, contradictory.
20 129 130

  

 

The magnitude and direction of changes in physical activity over time in young people 

are less clear cut. A recent systematic review including studies from five high-income 

countries concluded that physical activity during physical education classes have 

declined.
21

 Also, there is evidence of a decline in active transportation in the United 

States,
131

 Switzerland,
132

 and Canada.
133

 A review focusing on different domains of 

activity concluded that the available evidence does not support the notion that overall 

physical activity levels and sport participation have declined recently in youth.
134

 

Similar to adults, the paucity of data on secular changes in physical activity from low- 

and middle-income countries is concerning.  

 

Very few studies from a limited number of high income countries have examined time 

trends in physical activity by objective methods. In Japan, the proportion of adults 

achieving 10,000 steps per day declined by 5% from 2000 to 2007.
135

 In youth 

populations, declines in physical activity were observed among Czech boys between 

1998-2000 and 2008-2010,
136

 and among Canadian boys and girls from 2001 to 2006.
137

 

Contrary to these findings, a study in Sweden reported increases in accumulated steps 

per day between 2000 and 2006 among boys and girls aged 7-9 years.
138

  

 

In summary, it seems that among adults leisure-time physical activity is increasing, 

whereas occupational and transport-related activity levels are declining. Data on time 

trends of physical activity among adolescents are inconsistent.  
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DATA AVAILABILITY: SURVEILLANCE PROGRESS, GAPS AND 

PERSISTENT PROBLEMS 

 

Much progress has been made in the availability of national population level data on 

physical activity particularly among adults, in the last decade. It is notable that in 2002, 

national data on physical activity were identified for only 43 countries, but 

comparability was limited due to the use of many different measurement instruments.
4
 

Following the development of IPAQ and GPAQ comparable data are now available for 

from 122 countries for adult populations. For adolescent populations, global school 

based surveillance systems have been developed and there are data available for 105 

countries. Collectively, these data provide a global picture of the pattern of participation 

and exposure to the risk of inactivity, and provide the basis for national policy 

development as called for by the Global Strategy for Diet, Physical Activity and 

Health
139

 and to guide practice at the national and local community levels. 

 

Although considerable progress has been made in physical activity surveillance, there 

are also notable gaps. One is the lack of continuous surveillance systems implemented 

at the national level, impeding most countries to analyse trends data. Actually, well-

established surveillance systems on physical activity are a luxury available only in a 

very limited number of countries, most of which are highly developed. In Panel 1, we 

highlight the United States case study. Another limitation is that the distribution of 

countries with no data is not random. Data gaps are concentrated in Africa, the poorest 

parts of Latin America and Central Asia. A good example on how physical activity 

surveillance can be initiated and sustained in low- and middle-income countries is the 

World Health Organization STEPwise approach, highlighted in Panel 2. 
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Case Study 1: Physical activity surveillance in the United States 

 

Physical activity surveillance in the United States has included national and state-based 

surveys. The National Health and Nutrition Examination Survey (NHANES) is a 

population-based survey collecting information on the health and nutrition of the United 

States population (www.cdc.gov/nchs/nhanes.htm). Health examination surveys were 

conducted through the 1960’s and followed by the NHANES from 1971 onwards. There 

are two parts to this survey: the home interview and the health examination. Physical 

activity questions were introduced in 1999, allowing analyses of secular trends in the 

proportion of physical inactivity and its correlates. NHANES provides data for adults 

(leisure-time, transportation and household activities) and children (leisure-time 

activities). In 2003, accelerometry data were collected in addition to self-report.  

 

In addition to NHANES, surveys started to be conducted in the 80’s to monitor the 

prevalence of the major behavioural risks associated with premature morbidity and 

mortality. Data collection was systematized as the Behavioral Risk Factor Surveillance 

System (BRFSS) in 1984. Currently, data are collected monthly in all 50 states, the 

District of Columbia, Puerto Rico, the United States Virgin Islands, and Guam. More 

than 350,000 people are interviewed each year, making the BRFSS the largest telephone 

health survey in the world. Data from BRFSS have intensively been used for research. 

Physical activity questions asked between 1984 and 2000 focused only on leisure-time 

activities.  However, beginning in 2001, other domains of physical activity were added 

to the survey to include domestic or household activities, transport-related and leisure-

time physical activity. While occupational activities are also included in the 

questionnaire, these types of activities are not included in the total physical activity 

score. In the 2011 version of the BRFSS, eight core physical activity questions were 

incorporated. The surveillance system also includes youth (YRBS). This system surveys 

adolescents in grades 9-12 and includes over 15,000 participants per year. Leisure-time, 

transport-related, and domestic domains of physical activity are assessed, as well as 

participation in Physical Education.  
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Case study 2: The WHO STEPwise approach to chronic disease risk factor 

surveillance (STEPS) 

 

This approach was initiated in 2000 to assist low- and middle-income countries in 

collecting data on risk factors for major non-communicable diseases (NCDs). The 

overall goal is to build and strengthen country capacity to conduct risk factor 

surveillance within the framework of an integrated, systematic approach aimed at 

sustainable collection of data.
140

 By using the same standardised questions and 

protocols, all countries can use STEPS information not only for monitoring within-

country trends, but also for making comparisons across countries. The Global Physical 

Activity Questionnaire (GPAQ) was developed for physical activity data collection in 

STEPS.
 
This instrument captures physical activity at work/in the household, for 

transport, and for leisure time separately. 
11

 The use of show cards and culturally 

specific examples for each activity type covered in the questionnaire ensures proper 

understanding of the questions on the one hand, and cultural adaptation on the other 

hand. 

 

In 2000, physical activity data were only available for two countries of the WHO 

African Region.
4
 Two years later, ten of the 46 African countries had been trained on 

how to implement the STEPS approach, while this number had increased to 35 by early 

2006. By then, 11 countries had already successfully conducted a STEPS survey. In the 

meantime, all African countries have received STEPS training, and physical activity 

data are now available for the 35 countries that have completed a survey, including 5 

countries that have completed two surveys. 26 countries have published the results of 

their surveys in country reports and/or journal articles.
141

 In 10 of the African countries 

that have completed a STEPS survey, eSTEPS has been implemented, that is, data 

collection with hand-held computers that was introduced in 2009. 
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TRANSLATING KNOWLEDGE INTO ACTION 

 

Approximately two thirds of all WHO Member States have at least some data on 

population levels of physical activity, which is a great surveillance achievement. 

However, there is still room for improvements, including data collection in the countries 

with no data, as well as establishing routine surveillance systems widely. Data are more 

frequently available on adult populations compared with adolescents, and for all age 

groups, lack of data is more frequent in low- and middle-income countries. Action is 

needed to increase the extent and frequency of national level data collection on a global 

scale, but this is just the first step as it is well established that data availability does not 

necessarily translate into action.  

 

Our findings in terms of physical activity levels and trends of the world population are 

extremely concerning. Around 3 out of every 10 individuals aged 15 years or more in 

the world do not reach current physical activity recommendations
5 14

, which represents 

approximately 1.5 billion people. The situation among adolescents is even more 

concerning, with a worldwide estimate that 4 out of every 5 adolescents aged 13-15 

years do not reach current physical activity recommendations. As summarized in the 

paper by Lee and colleagues,
142

 these individuals are at higher risk of developing 

coronary heart disease, diabetes, some types of cancer and several other diseases, as 

well as of dying prematurely.  

 

Some methodological issues about available surveillance data should be raised. The 

estimates presented here were corrected for the well-known over-reporting of physical 

activity when using the IPAQ (see Web Appendix 1),
143-146

 and adjusted our values for 
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age and region (urban vs. rural), two factors known to influence physical activity 

behaviours. By using these strategies, the well-known limitations of self-report in adult 

populations were minimised. In spite of these procedures, there is evidence that 

especially in terms of housework and occupational physical activity, self-reports are 

extremely difficult, particularly in low- and middle-income countries,
147

 where 

transport, occupational and housework activities are often mixed in daily life. An 

additional concern is that perceptions about the meaning of ‘physical activity’ may vary 

across countries, sexes and age groups, particularly due to the fact that people tend to 

compare themselves to their peers when replying to physical activity questions.
126

 

Fortunately, alternatives to overcome this issue have been proposed and implemented, 

such as the use of show-cards and culturally relevant examples (see Panel 2). Another 

limitation to be considered is that not all samples were representative of the whole 

country’s population. These limitations of available self-reported data may partially 

explain the large differences observed in the prevalence of physical inactivity across 

countries. Finally, the limitations of data currently available on sedentary behaviour 

should be acknowledged, because surveillance information is typically restricted to 

single items instead of standardised and validated instruments.
148

 Furthermore, available 

data on active transportation come from different sources and few countries. 

 

As public health efforts to increase physical activity and decrease sedentary time 

proceed, it will be very important that standardised physical activity surveillance 

procedures are implemented more broadly and repeatedly. These measures are needed 

to understand which intervention strategies work for which populations as well as to 

identify target populations at greatest risk. Two validated questionnaires have been 

successfully implemented across countries and cultures, but additional development is 
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needed to effectively assess specific domains of physical activity, especially active 

transportation and sedentary behaviours. Existing surveillance systems would need to be 

expanded to include these specific aspects. Advances in new technologies and 

measurement methods, especially accelerometry, show promise for future surveillance 

of physical activity. These devices have potential widespread practical application if 

equipment costs continue to decline and sufficient efforts are directed towards 

increasing technical skills and workforce capacity in low- and middle-income countries.     

 

Shifting population levels of physical activity through better use of existing surveillance 

data is a major challenge for the 21
st
 Century as societal trends are leading to less not 

more activity. Our traditional public health approach based on evidence and exhortation 

has to some extent failed so far. With very few exceptions, we have been unable to 

mobilise governments and populations to take physical inactivity sufficiently seriously 

as a public health issue. The results presented here show clear progresses in physical 

activity surveillance, in part because the growing burden of NCDs prompted 

governments and international agencies to monitor this behaviour worldwide. One 

should keep in mind that these achievements were only made possible because 

thousands of individuals from various parts of the world kindly provided us with 

information on their behaviours related to physical activity. In return, governments, 

policy makers and the research community need to help build societies in which the 

choice of being physically active is not only healthy, but also convenient, enjoyable, 

safe, affordable and valued.  
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FIGURE 1. Prevalence of physical inactivity among adult (15 years or more) males and females worldwide. 
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FIGURE 2. Prevalence of physical inactivity according to age categories across World Health Organization Regions. 
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FIGURE 3. Prevalence of physical inactivity according to sex and World Bank income groups. 
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FIGURE 4. Proportion of individuals aged 15 years or more reporting five or more days of walking per week (left side of the figure) and three or 

more vigorous-intensity physical activity days per week (right side of the figure) across age categories. 
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FIGURE 5. Proportion of 13-15 year-old adolescent boys and girls not achieving 60 minutes per day of moderate-to-vigorous physical activity 

practice. 
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TABLE 1. Proportion of adults reporting walking to work, cycling to work, or using any 

type of active transportation (walking or cycling) in studies from different countries.  

 

Country % walking  

to work 

% cycling  

to work 

% active transportation 

(walking or cycling) 

Australia 3.8% 0.9-1.7%* 4.7% 

Austria 5.0-6.6%*   

Brazil   11.9% 

Canada 6.6% 1.0-1.2%*  

China 22.6% 23.5% 46.1% 

Denmark  25.0%  

Finland   19.5% 

France   34.9% 

Germany 23.0% 9.0% 32.0% 

Ireland 10.9% 1.9% 12.8% 

New Zealand 7.0% 2.5%  

Switzerland 2.2% 0.3% 2.5% 

Sweden 23.5% 9.5% 22.2-33.0%* 

The Netherlands 12.1% 21.0-25.8%* 37.9% 

United Kingdom 12.5% 2.0% 14.5% 

United States 3.1-4.0%* 0.5-3.4%* 4.0% 

* Interval reported for multiple studies or data collected in multiple states.
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FIGURE 6. Proportion of individuals reporting four or more hours of sitting time per day across age categories. 
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Web appendix 

ORIGINAL TEXT (330 WORDS) 

To assess accelerometry data for moderate to vigorous physical activity in adults, we searched Medline and Web of Science for 

reports in which physical activity was measured by the Actigraph accelerometer. Our inclusion criteria were healthy adult 

participants older than 18 years, activity measured for at least 4 days and for at least 600 min per day, and a definition of moderate 

to vigorous physical activity of either 1952 or more or 2020 or more activity counts per min. When the same study was included in 

several reports, results from only one were extracted and included.  

Overall, data from 34 reports from 13 countries and more than 19 000 individuals—were extracted. Data for length of activity from 

individual studies were combined with random effect meta-analysis by geographical region (Canada and the USA total n=6808, 

Europe n=9638, western Pacific n=725, and others n=1990). For young people, we used data from the international children’s 

accelerometer database, which includes more than 30 000 individuals aged 4–18 years from 21 studies in ten countries. All raw 

accelerometer data files were reanalysed with the same data cleaning and data reduction criteria. For comparability with data for 

adults, moderate to vigorous physical activity was defined as more than 2000 counts per min, adjusted for sex and age. 

For adults, the mean accumulated minutes of moderate to vigorous physical activity is about 37·5 min per day (95% CI 33·6–41–5; 

appendix). Mean time (min per day) spent in moderate to vigorous physical activity is significantly higher in adults from the western 

Pacific (Australia and New Zealand) region than in those from Canada and the USA, and Europe (p=0·0084), but adults from North 

America and Europe do not differ. 
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In young people, the highest amounts are done in Norway, Switzerland, Estonia, and Australia; values from Belgium, Brazil, and the 

USA were substantially lower than the pooled adjusted mean of roughly 65 min per day. Highly significant heterogeneity between 

countries was recorded (appendix). 

 

NEW TEXT (329 WORDS) 
To assess accelerometry data for moderate to vigorous physical activity in adults, we searched Medline and Web of Science for reports in which 
physical activity was measured by the Actigraph accelerometer. Our inclusion criteria were population based studies in healthy adult 
participants older than 18 years, activity measured for at least 4 days and for at least 600 min per day. All reports used the same definition of 
moderate to vigorous physical activity of 2020 or more activity counts per min. Two studies1,2 were included in separate and combined 
reports1,2,3, and subsequently only results from the combined report3  were included.  Data from four countries (Norway, Portugal, Sweden and 
the US)3,4,5 including 9564 individuals were extracted. For young people, we used data from the international children’s accelerometer 
database, which includes more than 30 000 individuals aged 4–18 years from 21 studies in ten countries. All raw accelerometer data files were 
reanalysed with the same data cleaning and data reduction criteria. For comparability with data for adults, moderate to vigorous physical 
activity was defined as more than 2000 counts per min, adjusted for sex and age. 
For adults, the mean accumulated minutes of moderate to vigorous physical activity is about 33·5 min per day (95% CI 34·0–37·0) in men and 
32·0 min per day (95% CI 23·5–40·4) in women. Mean time (min per day) spent in moderate to vigorous physical activity is remarkable similar in 
men, ranging between 33·0 min per day in the US and 37·5 min per day in Portugal. A wider variation, ranging between 19·0 min per day in the 
US and 44·6 min per day in Portugal was observed in women.  
In young people, the highest amounts are done in Norway, Switzerland, Estonia, and Australia; values from Belgium, Brazil, and the USA were 
substantially lower than the pooled adjusted mean of roughly 65 min per day. Highly significant heterogeneity between countries was recorded 
(appendix). 
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