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The contribution of physical activity to good health and quality of life has been known for centuries. The ancient philosopher Plato noted: “Lack of activity destroys the good condition of every human being while movement and methodical physical exercise save it and preserve it”. The current World Health Organization (WHO) guidelines show that Plato’s notion has not lost its importance, by encouraging everyone, regardless age or ability, to engage in regular physical activity, ensuring proper physical development and maintenance of physical and mental health throughout the lifespan.1
However, only relatively recently a lack of physical activity has become a public health concern. This is largely due to the reduced requirement to be active in daily life. Vehicles, machines and technology now complete the tasks that once required physical effort.2,3 Research shows stark decline in overall physical activity levels in high income countries over the last 40 years, with medium income and even low income countries set to follow the trend.2 The WHO estimates that 35% of Europeans do not meet the recommended minimum level of activity for good health,2,4 and this is predicted to increase; not only in Europe, but in many countries worldwide.2 
Our better understanding of the impact of inactivity to health,5 has led to the recognition that physical inactivity is now the fourth leading risk factor for global mortality, after high blood pressure, tobacco use, and high blood glucose, and before overweight and obesity.1 On top of that, the burden of disease caused by physical inactivity not only causes suffering for the victims, their families and friends, but also puts a huge strain on health care systems and leads to a loss of productivity due to sickness from work. In Europe, it has been estimated that physical inactivity costs between €150-300 per citizen per year.6 Physical activity is therefore considered a health promotion priority.7,8 In this light, this EUFIC review will define physical activity, address how it relates to health, present recommendations and current physical activity levels, and touch upon economic and other aspects of the global inactivity trend. 
1. Physical activity
Physical activity is defined as any bodily movement, produced by skeletal muscles, that requires energy. This includes activities undertaken while working, playing, carrying out household chores, travelling and engaging in recreational pursuits. Examples of such activities are lifting, carrying, walking, cycling, climbing stairs, housework, shopping, dancing, and gardening1. The Compendium of Physical Activities is used to estimate the metabolic intensity of an activity compared to a resting state.9 These metabolic equivalents (METs) are used to classify activities as sedentary behaviour (e.g. desk work, watching television), light intensity (e.g. food shopping, slow walking) moderate intensity (e.g. lawn mowing, slow cycling) and vigorous intensity activity (e.g. fast cycling, jogging). See Annex 1 and 2 on definitions and the classification of physical activities with further details and examples. Moreover, the human body is built to move, and major systems, including the skeletal, muscular, metabolic, circulatory, digestive and endocrine systems, do not develop and function properly unless stimulated by frequent physical activity. As such, physical activity has both a preventive and therapeutic effect across several diseases and conditions and contributes to quality of life in many ways.1,10,11,12,13 See also section 5 on physical activity and health. 
2. Physical activity recommendations 
2.1 Background 
The main focus of the WHO global action plan for the prevention and control of non-communicable diseases is on prevention and treatment of heart disease, cancer, respiratory disease and diabetes; the main causes of poor health and early death in Europe and worldwide.7 Physical inactivity is identified as a common modifiable risk factor for these diseases alongside smoking, an unhealthy diet, and alcohol misuse. Recommendations (for physical activity) must be underpinned by science and much of the research effort in this field has focused on the amount and type of physical activity needed to remain healthy. This has been collated and thoroughly reviewed by a number of health authorities.6,14,15 Overall, there is a clear dose response relationship between the amount of physical activity and its health benefits; the more active you are in terms of frequency, intensity or duration of activity, the greater the benefits to health. Those who are the most physically active are about 30% less likely to die prematurely compared to the least active,16 as visualised in Figure 1. The risk of premature death decreases as the amount of physical activity per week rises. Importantly, the biggest reduction in risk is seen when very inactive people who do 30 minutes or less recreational activity per week start becoming a little more active,16 suggesting that any increase in physical activity, no matter how small, leads to the improvement of health. The benefits of increasing regular physical activity have been observed in people irrespective of age, sex, ethnicity or weight status.14 
Figure 1. The Risk of Dying Prematurely Declines as People Become Physically Active11
[image: Risk of premature death decreases becoming physically active]/>
Early research on cardiorespiratory health, which involves heart, lungs and blood vessels, suggested that only vigorous aerobic or endurance activity, such as running or fast swimming, was of benefit to these systems.17 However, these beliefs changed when it was observed that as little as 150 minutes walking/week provides substantial benefits to heart and circulatory health, reducing the incidence of heart disease, lowering blood pressure and improving blood lipid profiles.18,19 Later studies in men20 and women21 have supported this finding. Similarly, it was found that those who undertake regular, moderate physical activity of about 150 minutes per week have lower rates of type 2 diabetes or impaired blood glucose levels, compared to those who are less active.14,22,23 Moreover, shorter sessions of exercise appear to be as effective as one longer episode of activity.24 With regard to musculoskeletal health, weight bearing and weight resistance exercise, such as weight training, jumping, skipping and using playground equipment, are essential to increase and maintain bone density and muscular strength. Musculoskeletal fitness is positively associated with bone health, improved balance, functional independence, a reduced risk of falling and injuries in the elderly, improved mobility, psychological well-being and a better overall quality of life.25 A dose-response pattern was also found here, with increasing health benefits observed with increasing musculoskeletal activity.15 
2.2 The recommendations 
The current WHO (2010)1, European (2008)10 and US (2008)11 recommendations on levels of physical activity required for optimal health are similar. The WHO recommendations are summarised in Table 1 and presented in full in Annex 3. There are specific recommendations for different age groups. 
Adults: The level of habitual physical activity recommended for adults, regardless of age, sex or ethnicity, has been shown to provide protection from heart disease and diabetes, and improve musculoskeletal and psychological health. The level chosen is also realistic and achievable for the majority of people and unlikely to lead to musculoskeletal injuries. It equates to being moderately active for 30 minutes, five days per week. It is also now recognised that it is not necessary to do the activity continuously for 30 minutes, as bouts of 10 minutes or more are beneficial. In other words, 3 sessions of 10 minutes per day would be equally suitable. It is better to be active on a regular basis (at least 3 days per week), as this conditions the body and provides regular stimulation to the body systems, rather than very active intermittently (e.g. once a week) which is more likely to lead to fatigue and injury.1,10,11 Recommendations for older adults also include additional activities to support bone, joint and muscle health, and to improve balance. This is to reduce functional limitations, prevent falls and promote independent living.25 
Children: In school-aged children and youth, physical activity is particularly important as it lays good foundations for an active life and a healthy adulthood. Active children have good cardiovascular fitness and strong muscles and bones. Weight bearing physical activity is especially important for children and young adolescents because this stimulates bone mass. The greatest gains in bone mass occur in the years just before and during puberty with peak bone mass being achieved at the end of puberty. This helps to protect against osteoporosis and bone thinning in old age. The same positive dose response relationship between physical activity and health is observed in children, but the recommended level (both duration and intensity) is higher than in adults.12 
Table 1. Summary of WHO Recommendations on minimum level of physical activity for health 1
	Age range	5 - 17 years	18 - 64 years	65+ years
	Recommendations	60 minutes per day	150 minutes of moderate or 75 minutes of vigorous activity throughout the week.	Same as adults 18-64, or as physically active as their abilities and conditions allow. 
	Vigorous intensity activity should be incorporated including those that strenthen muscle and bone at least 3 times/week	In bouts of 10 minutes or more, muscle strengthening activity included 2 or more days/week	Also to include activities which enhance balance and prevent falls 3 or more times/week

2.3 Sedentary people 
There is no doubt that being inactive is unhealthy. Adults who do not achieve the recommended 150 minutes of physical activity per week should work gradually towards this goal. The good news is that even small amounts of physical activity have profound benefits to health, particularly for those who go from being completely sedentary to doing as little as 30 minutes of activity per week.16 To reduce injury it is important to increase the amount of activity gradually over a period of weeks or even months. For example starting with slow walking for 5 minutes each day, then increasing to 10 minutes and gradually increasing the speed.11 
2.4 Country differences 
Most country specific guidelines recommend the same basic amounts and types of activity. However there are some differences in the scope of the guidance. For example UK and Swiss guidelines include advice to limit time spent being sedentary such as sitting in front of TV or other screens.26,27The UK guidelines include also specific advice for children under the age of five encouraging energetic play.26 The Swiss guidelines encourage children and adolescents to maintain their flexibility and improve agility and co-ordination.27 The US guidelines include advice for pregnant women (150 minutes moderate exercise/week with vigorous activity if highly trained) and adults with disabilities (as per adults or according to their ability).11
3. Current physical activity levels
New technologies have enabled people to reduce the amount of physical labour needed to accomplish many everyday tasks at work and at home. Private car ownership reduces the need for active transportation such as walking or cycling, and television, computers, and electronic entertainment have made it increasingly attractive to engage in sedentary leisure pursuits, particularly in the young. However, the extent of the impact of these changes on our physical activity levels has only been understood relatively recently, due to introduction of standardised ways of measuring physical activity (such as with accelerometers) and the inclusion of all types of activities to assess how active people really are, including occupational, household, transport and recreational physical activity. This more complete set of data has revealed that low income countries are the most active due to greater occupational (manual jobs) and transport related activity (walking or cycling), followed by middle income countries, with high income countries being the least active. Despite promising increases in voluntary, recreational physical activity (such as sport and exercise) in high income countries, this does not compensate for the overall drop in incidental, activity in other areas of everyday life.2,3,28 As middle and low income countries undergo technological transitions, it is predicted that they will also reduce their levels of physical activity.28 
Using historical data on time spent on occupational and domestic work, travel, and leisure activities with MET hours (METs multiplied by the hours spent performing the activity) is a way of estimating the energy costs of the activity. Using this method, a recent study estimated that between 1961 and 2005 (44 years) physical activity levels dropped by around 20% in the UK.28 The majority falls within occupational and domestic activity, and, although voluntary, active leisure or recreational activities have increased slightly, this did not make up much of the shortfall (Figure 2). A similar pattern was observed in the US, and more rapid drops in activity levels over a shorter period of time were seen in China and Brazil, probably linked to large scale urbanisation and technological advancement.28 
Figure 2. UK adults’ weekly time spent on physical activity and sedentary behaviour. MET stands for metabolic equivalents, estimating the energy costs of the activity28
[image: UK adults time spent on physical activity per week]
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Levels of sport and physical activity have been monitored by Eurobarometer surveys. They show that within Europe, physical activity declines with age, males are more active than females, and the highly educated are more active that the less educated. The most recent survey shows that people in the Northern part of the EU are more likely to play sport or exercise, whilst those in the Southern member states are less likely to.29 Those in the Netherlands and Nordic countries are also most likely to engage in physical activity like cycling, dancing or gardening. By contrast, walking was more prevalent in Southern and Eastern Europe. Overall, there appears to be an enthusiastic minority of Europeans who participate in formal physical activity such as sport, and who are also more likely to engage in other activities like cycling to work. Equally, about 1 in 10 Europeans are extremely inactive and do not even manage to walk for 10 minutes a day.29
Comparing physical activity levels in Europe over time is difficult due to differences in definitions and methods used. Few surveys have been carried out across the region with sufficiently consistent data. For example, earlier Eurobarometer surveys30 asked different questions leading to incomparable data. The most recent versions have focused on both sport and the wider concept of physical activity.29 
Physical activity levels versus the recommendations 
Country estimates reveal that around a third of adults in Europe do not meet current WHO public health guidelines for physical activity.2,4 The ‘Health Behaviour in School-aged Children’ (HBSC) study (2009-2010), which assessed the social determinants of health and well-being among young people, found that overall around four fifths of girls and two thirds of boys in the European Union do not meet current targets of 60 minutes/day of moderate to vigorous activity.31 There was some variation between countries (see Figure 3), but girls were consistently less active than boys, and 11 year olds were consistently more physically active than 15 year olds. However these estimates are based on self-reported questionnaires rather than direct measurements (such as by accelerometer), and may be prone to either under or over-reporting. Even so this does give us a picture of the relative situation between countries. 
Fig 3. Percentage of 11 year olds who report at least one hour of moderate to vigorous activity daily (selected countries) 
[image: Percentage of 11 year olds doing at least one hour of moderate to vigorous activity daily ]
Source: WHO HBSC survey 2009/1031
4.Physical activity and health
Since a landmark study in 195332 found that London Transport Authority bus drivers were more likely to develop heart disease than their more active bus conductor colleagues, the link between physical activity and disease has been explored extensively. There is now a large body of evidence on the importance of physical activity in disease prevention. 1,7,10,11,12,25 Inactivity contributes to premature death, the development of heart disease and stroke, obesity, type 2 diabetes, colon cancer, breast cancer, poor skeletal health and depression.1,10,11,12 A large-scale study5, estimated that, worldwide, physical inactivity causes 6% of the burden of disease from heart disease, 7% of type 2 diabetes and 10% of breast and colon cancers. Overall it was calculated that inactivity caused 5.3 million premature deaths worldwide. The authors stated that 121,000 deaths from heart disease, 14,000 deaths from breast cancer and 24,000 deaths from colon cancer could have been avoided in Europe in 2008 if everyone had been active enough to meet the current WHO recommendations.5 The effects of inactivity on the different health conditions have been observed independently from the impact on weight status, and are discussed separately within this section. 
4.1 Coronary heart disease and stroke
Current evidence indicates that the greatest benefit of physical activity is to heart health and the circulation.1,14,15,16 For example, men maintaining an active lifestyle halve their risk of dying from, or contracting, serious heart disease.33 For women, the reduction in risk is between 30-40%.21 There is a clear dose response relationship, with the change from being sedentary to moderately active producing the greatest health benefits.16 The benefits of physical activity and fitness also extend to those with established heart disease, and studies demonstrate the importance of regular exercise to attenuate or reverse the disease process.34 
The direct benefits of regular physically activity to the cardiovascular system include: improvement in the ability of the heart to contract and relax fully increasing the effectiveness of pumping the blood; improved blood circulation; increased lung capacity and with that an increased ability to take in and use oxygen; improved response of blood vessels (like arteries and veins) to dilate in response to activity and better blood vessel wall health including less inflammation. Metabolic adaptions include: alterations in blood lipid profiles, in particular an increase in the ratio of protective high density lipoprotein (HDL) to low density lipoprotein (LDL), and an increased use of fat as fuel. In this way physical activity reduces risk factors for heart disease and stroke, such as high blood pressure35 and abnormal blood lipid profiles.36 
4.2 Type 2 diabetes 
Type 2 diabetes (T2D), often called ‘adult onset diabetes’ as it has been typically seen in adults over 40, is now being seen among children and young people, with the incidence of obesity and inactivity on the rise. There is good evidence that being physically active improves blood glucose control and prevents or delays the onset of T2D.37 For example in a study of almost 6,000 men it was found that for every 500 calories expended weekly in leisure time physical activity the risk of developing T2D was reduced by 6%.38 In a cohort of over 34,000 women it was found that any level of physical activity reduced the risk of T2D compared with being sedentary.39 Data from 20 longitudinal studies demonstrated that in people at high risk of developing T2D, moderate activities were associated with a lower risk. High risk individuals include individuals with obesity, those with a positive family history of diabetes, or those with impaired glucose tolerance. However, the greatest gains were seen with vigorous intensity exercise, which may reduce the risk of developing T2D in at risk groups by up to a third.40 
Most of the benefits of physical activity for reducing T2D are accomplished by short and long term improvements in insulin action, leading to better blood glucose control.37 Physical activity improves the ability of the liver, skeletal muscle and fat cells to respond to insulin, known as insulin sensitivity. For example, exercise training for 16 weeks by older men resulted in a significant improvement of insulin sensitivity and fasting glycaemia.41 
4.3 Cancer 
After heart disease, cancer is the second major cause of death in Europe. Routine physical activity whether occupational or leisure is associated with reductions in the incidence of overall risk of cancer.42 However, the evidence of a preventive effect is strongest for colon and breast cancer. Physically active men and women exhibited a 30-40% reduction in the relative risk of developing colon cancer, and physically active women a 20-30% reduction in the relative risk of developing breast cancer, compared to their inactive counterparts.42 
Mechanisms by which physical activity may reduce cancer include: reducing inflammation (for example reducing long-term inflammation of the gut, which may help reduce colon cancer); an improvement in the function of the immune system, which enables the individual to fight the cancer; and improved hormone balance, which reduces the likelihood of cancers that use hormones to grow and spread, such as breast cancer.15 
4.4 Overweight and Obesity 
A study published in 2011 estimates that the worldwide prevalence of obesity nearly doubled between 1980 and 2008.43 According to country estimates for the European Union, over half the adult population have overweight, and 23% of women and 20% of men had obesity in 2008. Childhood obesity in Europe also rose steadily over the same time span.4 In primary school children the combined prevalence of overweight and obesity range between 20-40 % with higher prevalence in the south of Europe compared to northern area.44 However recent data on Swedish children shows no further increase suggesting the BMI in school children may be levelling off.45 
Declines in physical activity levels in daily life are a significant factor in the dramatic increase in the prevalence of overweight and obesity in Europe. There is evidence that those who maintain a physically active lifestyle gain less weight with age than their inactive peers.14 There is an inverse dose response relationship, and those with the highest levels of physical activity are the least likely to gain weight with age and vice versa. It has been suggested that levels of physical activity greater than currently recommended will be needed to prevent weight gain over the lifespan.11, 46 
Physical activity alone does not necessarily lead to weight loss, however, when combined with calorie restricted diets, physical activity not only increases weight loss but also improves body composition, maintaining metabolically active muscle, while increasing fat loss.1 There is good evidence that those who maintain regular physical activity are more likely to sustain their weight loss than those who rely on dietary methods alone.1,11 
Importantly, apart from weight loss or weight loss maintenance, the benefit of physical activity for people living with obesity is the effect on their disease risk profile. Physical activity reduces their risk of heart disease and diabetes and metabolic predictors of these diseases like abnormal blood glucose and blood fat levels. This highlights the importance of physical activity independent to its impact on weight control and obesity.1,11,15 
4.5 Musculoskeletal health 
Physical activity produces strong muscles, tendons and ligaments, healthy joints and thicker more dense bones. The latter is particularly important during adolescence and childhood as during growth, substantial increases in bone mineral content occur, which reduces the likelihood of osteoporosis and hip fractures later in life.12 Regular participation in physical activity throughout life ensures proper development during childhood and adolescence, and the maintenance of musculoskeletal health during adulthood and old age. Keeping active in old age reduces the risk of hip fractures and falls, and helps maintain functional ability such as lifting, carrying and climbing stairs, which are necessary for independent living.15,25
4.6 Psychological health 
There is evidence that physical activity can reduce the symptoms of depression by boosting mood and feelings of well-being.1,11 Even small amounts of physical activity can improve reactivity to stress and benefit sleep quality.
Regular physical activity can also improve mental acuity. It has been shown to improve academic performance in young people12 and to contribute to the maintenance of thinking, learning and judgement skills in adults. In older adults, keeping active can improve mental functioning in areas such as planning, short term memory and decision making and delay the onset of dementia.27
In some individuals, being physically active may become an obsession related to excessive weight control issues, whereby exercising is viewed as a more acceptable alternative to disturbed eating.47 Strategies to cope with this behaviour are similar to those used for eating disorders. 
4.7 Wider benefits of physical activity 
There are other, possibly underestimated, benefits of physical activity.13,48,49 This includes brain development, social benefits, emotional benefits, job performance and productivity. Bailey et al have explained how all the benefits of being active interrelate, support and enhance each other, making them stronger than the sum of their parts. For example, physical activity can improve life skills such as determination, self-discipline, time management, goal setting, emotional control and decision making, which in turn can have a powerful effect on success throughout life, influencing earning potential, social inclusion and feelings of self-worth.49 
4.8 Potential risks of physical activity 
The risks associated with physical activity are generally musculoskeletal, like pulling a muscle or twisting a joint. These problems are more likely to happen with excessive amounts of exercise, or by attempting an activity that the body is not yet prepared for, without proper warming-up or training. More serious incidents are heart attacks, which are more likely to occur amongst individuals that already have heart disease, and suddenly engage in strenuous activity. However, even people without existing heart disease, are not immune to heart attacks following sudden strenuous exertion.1,10,6
The risks related to being active can be minimised by properly warming-up before starting the more intense exercise, and by adjusting activities according to current ability. It is important to gradually build up the intensity and duration, so the body is able to cope with the increased demands on bones, muscles, heart and lungs. Muscle-strengthening activities should also be gradually increased over time. Initially, these activities should be done just 1 day a week starting at a light or moderate level of effort. Over time, the number of days a week and level of effort (intensity) can be increased slightly until it becomes moderate to high.10 Overall, across all the age groups, the guidelines are clear about the benefits of being physically active outweighing the potential harms.1,10,6 

 
5. Health Promotion Strategies
Much work is already underway to promote physical activity. For example The WHO Regional Office for Europe has created HEPA Europe, which is dedicated to the promotion of health enhancing physical activity (HEPA) within the European Union. In particular HEPA Europe will encourage the inclusion of physical activity promotion with local health policy and within transport policy as a healthy means for sustainable transport.8
In general, in high income countries, the approach tends to focus on individual behavioural change (for example by monitoring individual progress). By contrast, in moderate to low income countries like those in Latin America, the focus is on community based initiatives, where whole communities are encouraged to exercise together, e.g. by means of providing free classes.50 It seems clear that population level approaches will be necessary to make a meaningful impact on overall physical activity levels. A good example is the promotion of the active transport in the Netherlands. It has combined the urban planning to make it easy and safe, with changes in public attitudes towards such methods of transport.51 As mobile phones are widely owned amongst all social groups, it has also been suggested that employing mobile technologies in health promotion campaigns could be a useful tool to address inequalities in health.52 
6. Summary 
Physical inactivity is a substantial and increasing burden on health, mental well-being and economies, making an increase in physical activity levels a global public health challenge. There is a dose-response relationship between the level of physical activity and reduction in the major non-communicable disease risk - the more physically active, the greater the benefits to health. Current guidelines have been set at the minimum amount of activity required to prevent the main non-communicable diseases, a level unlikely to have any adverse effects on musculoskeletal health. Further health gains can be expected above these minimum requirements. Although the recommendations are likely to be perceived as achievable by the majority of the people, they are not met by most, apart from a minority of the European population. There is a clear need for change, ranging from increased awareness, education, political support, a supportive social and urban environment, and multi-stakeholder interventions for sustained changes in physical activity behaviour. 
The International Sport and Culture Association (ISCA) has provided feedback to this review.
Annex 1 – Definitions of terms related to physical activity
 Table 2. Physical activity definitions WHO1 US11
	Physical activity	Any bodily movement produced by skeletal muscles that requires energy expenditure. This includes activities undertaken while working, playing, carrying out household chores, travelling and engaging in recreational pursuits. For example lifting, carrying, walking, cycling, climbing stairs, housework, shopping, dancing, and gardening.
	Moderate intensity activity	On an absolute scale, moderate intensity refers to activity performed at 3-5.9 times the intensity of rest. On a scale relative to an individual’s personal capacity this would be 5 or 6 on a scale of 10. It leaves the person feeling warm and slightly out of breath.
	Vigorous intensity activity	On an absolute scale, vigorous intensity refers to activity performed at 6 or more times the intensity of rest for adults and typically 7 or more times for children and youth. On a scale relative to an individual’s personal capacity this would be 7 or 8 on a scale of 10. The person would be sweating and out of breath.
	Aerobic activity	Also called endurance activity, aerobic activity uses the body’s large muscles in a rhythmical manner for a sustained period of time and improves cardiorespiratory fitness. For example walking, running, swimming and bicycling.
	Muscle strengthening activities	Any activity that causes the body’s muscles to work or hold against an applied force. This type of activity can be done using weights, elastic bands or body weight for resistance, for example doing push ups or climbing trees.
	Bone strengthening activities	Also called weight bearing or weight loading activity, this type of activity produces a force which promotes bone growth and strength. For example running jumping skipping, brisk walking (these are also aerobic activities) and weight lifting or push ups (these are also muscle strengthening).
	Excercise	Exercise is a sub-category of physical activity which is planned, structured, repetitive movement which aims to improve or maintain one or more components of physical fitness, such as strength, flexibility or stamina. For example weight training, yoga or running. Exercise is also frequently used to refer more generally to physical activity undertaken during leisure time with the primary purpose of maintaining fitness, performance or health.
	Sport	Sport is another sub-category of physical activity which involves structured competitive situations governed by rules. For example athletics, field sports like football and racquet sports like tennis.
	Balance training	Static and dynamic exercise that are designed to improve an individual’s ability to withstand destabilising challenges from the environment.
	Flexibility excercise	Exercises that enhance the ability of a joint to move through its full range of motion. 

Annex 2 – Classification of physical activity levels
 Table 3. Classification of physical activity levels8
	Classification	METs*	Examples
	Sedentary behaviour	1.0 - 1.5	Desk/computer work, watching TV, listening to music, meditating
	Light-intensity activity	1.5 - 2.9	Light housework or gardening, food preparation, washing and dressing, playing an instrument, arts and crafts, slow walking, fishing, gentle yoga
	Moderate-intensity activity	3.0 - 5.9	Scrubbing floors, mowing the lawn, home repair (e.g. painting) slow cycling < 10 mph, slow ballroom dancing, exercise class
	Vigorous-intensity activity	>6	Lifting and carrying heavy loads (e.g. bricklaying), roofing, farming, fast dancing, running > 4 miles per hour, circuit training, fast cycling > 10mph

*METs = Metabolic equivalents which is the metabolic intensity of performing the activity compared to the resting state. NB This system is used for classification purposes only and does not estimate the energy cost of physical activity in individuals as this can vary widely depending on body mass index, age sex, efficiency of movement and environmental conditions. The full compendium is available here. 
Annex 3 – Current WHO guidelines on Physical Activity and Health1 
5–17 years old: For this age group physical activity includes play, games, sports, transportation, recreation, physical education or planned exercise, in the context of family, school, and community activities. 

In order to improve cardiorespiratory and muscular fitness, bone health, cardiovascular and metabolic health biomarkers and reduced symptoms of anxiety and depression, the following are recommended:
	Children and young people aged 5–17 years old should accumulate at least 60 minutes of moderate to vigorous-intensity physical activity daily.
	Physical activity of amounts greater than 60 minutes daily will provide additional health benefits.
	Most of daily physical activity should be aerobic. Vigorous-intensity activities should be incorporated, including those that strengthen muscle and bone, at least 3 times per week. 

18–64 years old: For adults of this age group, physical activity includes recreational or leisure-time physical activity, transportation (e.g. walking or cycling), occupational (i.e. work), household chores, play, games, sports or planned exercise, in the context of daily, family, and community activities. 

In order to improve cardiorespiratory and muscular fitness, bone health and reduce the risk of non-communicable diseases (NCDs) and depression the following are recommended:
	Adults aged 18–64 years should do at least 150 minutes of moderate-intensity aerobic physical activity throughout the week, or do at least 75 minutes of vigorous-intensity aerobic physical activity throughout the week, or an equivalent combination of moderate- and vigorous-intensity activity.
	Aerobic activity should be performed in bouts of at least 10 minutes duration.
	For additional health benefits, adults should increase their moderate-intensity aerobic physical activity to 300 minutes per week, or engage in 150 minutes of vigorous-intensity aerobic physical activity per week, or an equivalent combination of moderate- and vigorous-intensity activity.
	Muscle-strengthening activities should be done involving major muscle groups on 2 or more days a week. 

65 years old and above: For adults of this age group, physical activity includes recreational or leisure-time physical activity, transportation (e.g. walking or cycling), occupational (if the person is still engaged in work), household chores, play, games, sports or planned exercise, in the context of daily, family, and community activities. 
In order to improve cardiorespiratory and muscular fitness, bone and functional health, and reduce the risk of NCDs, depression and cognitive decline, the following are recommended: 
	Adults aged 65 years and above should do at least 150 minutes of moderate-intensity aerobic physical activity throughout the week, or do at least 75 minutes of vigorous-intensity aerobic physical activity throughout the week, or an equivalent combination of moderate- and vigorous-intensity activity. 
	Aerobic activity should be performed in bouts of at least 10 minutes duration.
	For additional health benefits, adults aged 65 years and above should increase their moderate intensity aerobic physical activity to 300 minutes per week, or engage in 150 minutes of vigorous intensity aerobic physical activity per week, or an equivalent combination of moderate- and vigorous intensity activity.
	Adults of this age group with poor mobility should perform physical activity to enhance balance and prevent falls on 3 or more days per week.
	Muscle-strengthening activities should be done involving major muscle groups, on 2 or more days a week.
	When adults of this age group cannot do the recommended amounts of physical activity due to health conditions, they should be as physically active as their abilities and conditions allow.

At the recommended level of 150 minutes per week of moderate intensity activity, musculoskeletal injury rates appear to be uncommon. In a population-based approach, in order to decrease the risks of musculoskeletal injuries, it would be appropriate to encourage a moderate start with gradual progress to higher levels of physical activity. 
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