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Executive Summary 
 
Participating in physical activity and experiencing nature both play an important 
role in positively influencing our health and wellbeing. Yet, physical activity levels 
have dropped dramatically, and inactivity results in 1.9 million deaths worldwide 
annually, roughly one in 25 of all deaths. The costs of inactivity in the UK are 
£8.3 billion per year, equating to £5 million for each PCT. It is also well-
established that exposure to natural places can lead to positive mental health 
outcomes, whether a view of nature from a window, being within natural places 
or exercising in these environments. Green space is important for mental well-
being, and levels of interaction/engagement have been linked with longevity and 
decreased risk of mental ill-health across a number of countries.  
 
Thus ‘green exercise’, comprising of activity in green places (in the presence of 
nature), is predicted to lead to positive health outcomes, as well as to promote 
ecological knowledge, foster social bonds and influence behavioural choices. 
Research suggests that attention should be given to developing the use of green 
exercise as a therapeutic intervention (green care), that planners and architects 
should improve access to green space (green design), and that children should be 
encouraged to spend more time engaging with nature and given opportunities to 
learn in outdoor settings (green education). Some of the substantial mental 
health challenges facing society and physical challenges arising from modern 
diets and sedentary lifestyles could be addressed by increasing physical activity in 
natural places. If children are encouraged and enabled to undertake more green 
exercise, then they are more likely to have active exposure to nature embedded 
in their lifestyle as adults and will reap the associated health benefits. 
 
Although infant mortality rates have fallen over half a century from 21.8 per 
100,000 in 1960 to 5.0 in 2006, new health problems have emerged. In the UK 
obesity in 10 year olds has risen from 10% to 16%, and mental health disorders 
affect 10% of 10-16 year olds. Fewer than half of children now get enough 
physical activity to produce health benefits.  
 
Several important multi-decade longitudinal cohort studies indicate clearly that 
many of the social and environmental conditions of childhood predict or track 
adult health status. Ill-health tracks, and childhood mental ill-health is carried 
forward. Early socially-stimulating environments are crucial. Later emotional well-
being and cognitive capacity is profoundly influenced by early social development. 
This suggests a need to establish good behaviours early. Engagement with wild 
nature secures positive adult outcomes. 
 
The scientific literature now suggests that there are three distinct ages of 
childhood during which there are different needs and thus differing implications 
for adult behaviour and public policy. 
 
i) First Age of childhood (0 to 5 years) - this is when attachment, security 

and nurture are most important. The parental sphere of influence is 
dominant, and so relations between parent and child are vital for children’s 
development.  

 
ii) Second Age of childhood (6 to 11 years) - this is when memories are first 

laid down in continuous narratives. Children engage more outside the 
parental sphere of control, and explore their environments to make 
memories and develop cognitive capacities. 

 
iii) Third Age of childhood (12 to 18 years) - this is when children increasingly 

disengage from parents as they seek both independence (from existing 
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structures) and inclusion (in peer social networks), when more risks are 
taken, and the limits of the world tested.   

 
The interaction between the environment and children’s physical activity is 
complex. What is now established is the importance of physical activity to 
children’s health at all ages. Physical activity is strongly related to both the fitness 
and the fatness of children, as well as cognitive development. Both fitness and 
fatness track into adulthood where they become risk factors for metabolic 
disorders, cardiovascular disease and early mortality. More physically-active 
children are likely to be better behaved in the classroom. 
 
Open green space and access to nature are both important for children, with the 
quality of their environmental exposure inextricably linked to their wellbeing. The 
outdoor environment is perceived as a social space which influences children’s 
choice of informal play activities and promotes healthy personal development. 
Through outdoor exploration nature allows for unstructured play, generating a 
sense of freedom, independence and inner strength which children can draw upon 
when experiencing future incidents of stress. Furthermore children’s relationship 
with nature is a fundamental part of their development, allowing opportunities for 
self-discovery and natural environmental experience. However, access to high 
quality natural environments is unequally distributed across social groups. 
 
Green spaces are ideal surroundings for outdoor learning, where engaging with 
nature can lead to enhanced connectedness to nature and increased 
environmental knowledge, known as green education. One way to increase 
children’s contact with nature is within the formalized educational system, both in 
terms of the amount of exposure to nature in the learning environment and 
learning about nature (green education). Recent years have seen a growth in use 
by schools of allotments, gardens, woodlands and green playgrounds as both 
learning and play environments. 
 
A number of nature based interventions for vulnerable groups of people exist, 
including those which provide therapeutic activities for vulnerable children and 
young people at risk of offending. This is called ‘green care’. Care farming (the 
therapeutic use of normal farming activities) caters for many different people with 
defined medical or social needs and provides commissioned services for many 
young people, be they excluded from school, at risk of offending, disaffected, with 
special educational needs, or with a physical disability.  
 
Wilderness therapy is a further emerging treatment intervention which uses a 
systematic approach to work with adolescents with behavioural problems. 
Although this is not the only group that can benefit from the outdoors, wilderness 
therapy is most often used with young people at risk to help them address any 
emotional, adjustment, addiction or psychological problems. 
 
There is therefore growing evidence to show that children’s contact with nature 
and consequent levels of physical activity affects not only their well-being but 
also their health in later life. We propose a funnel of pathways (Figure 1) within 
which all our lives are shaped. At the top, people live longer with a better quality 
of life; at the bottom they die earlier and often live years with a lower quality of 
life. On the healthy pathway, people tend to be active, be connected to people 
and society, engage with natural places, and eat healthy foods. As a result, they 
tend to have higher self-esteem and better mood, be members of groups and 
volunteer more, keep learning, engage regularly with nature and be more 
resilient to stress. 
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Many of the drivers pushing individuals towards the unhealthy lower pathway are 
very recent in human history: consumption of unhealthy foods, increasing 
inactivity, atomization of families and communities, and disengagement from 
nature. We suggest that the restoration of all these would improve the life of 
individuals as well as have a positive economic outcome for the whole country. 
Although it is unclear exactly how much unhealthy behaviours are costing the 
economy as many of the health outcomes are multifactoral: for example was a 
stroke caused by obesity, inactive lifestyle, poor diet or something altogether 
different? One thing is clear, positive well-being (physical, social and mental 
states) saves money.  
 
We estimate that if an individual moves from pathway B to A, then this saves 
society about £2423 per year. Thus if 1% of the sedentary population moved 
from A to B, this would save 1063 lives and £1.44 billion per annum (Nice, 2009). 
The earlier, therefore, this shift occurs, then the greater number of years that 
these savings can accrue. Forty years at £2500 saves £100,000 for one individual 
(at current values); a million people making this shift saves the country £100 
billion. 
  

 
 
It is now clear that urban design affects children’s health. Despite the lessons 
learned from the negative social consequences of poor urban planning in the post 
second world war period, many mistakes are still being made today as cities 
spread outwards, with significant consequences for public health. There appears 
to be a dose-response relationship, with a significant inverse relationship between 
the number of times an urban open green space is visited and the level of self-
reported stress experienced.  
 
Government are increasingly recognizing the need to promote daily physical 
activity for health. In the UK, Nice (2009) has issued guidelines and PSA targets, 
and the government has published a new strategy for children and young 
people’s health.  Nonetheless, rates of walking and cycling are still on the decline. 

Brain development 
a function of 
enriched 
environment 

Die earlier  
 
Live years 
with lower 
quality of 
life 

Live longer 
 
 
Better 
quality of 
life 

In utero Exploration 
Engagement 
Memory-making 

Attachment 
Secure 
Nurtured 

Independence 
Inclusion 
Risk-taking 

Adulthood Elderly 

-9 mths    0    5-6 y  11-12 y           18 y           60-65 y 

Three ages of childhood 

This pathway – people tend to  
 
 Be active 
 Be connected to people & 

society  
 Engage with natural places  
 Eat healthy foods 

Figure 1: Life Pathways  

Brain 
underdevelopment 
(atrophied 
hippocampus)  

Children free-
range outdoors 

Higher blood CRP 
and cortisol 

Can shift to 
other pathway 

Can shift to 
other pathway 

B 

A 

This pathway – people tend to  
 
 Be inactive/sedentary 
 Be disconnected from 

society  
 Not engage with natural 

places 
 Eat energy-dense and 

unhealthy foods 

Children stay 
indoors 

Lower blood CRP 
and cortisol 



 7

Echoing the five pieces of fruit and vegetable recommendation for diets, 
individuals are now being encouraged to undertake at least five half-hour bouts of 
moderate physical activity per week, or 10,000 steps per day (approximately 4 
miles). 
 
There are many possible policy actions that can be used to encourage widespread 
change, but these tend to assume that an intervention will lead to permanently 
changed behaviours. Simple prescriptions, such as “move more, eat a little less”; 
“use the stairs, park a little further away”, may help to raise public awareness, 
but they do not guarantee outcomes at the population level. Policies also tend to 
focus on facilities rather than behaviour. One notable success, though, was to 
make swimming at local authority swimming pools free from mid-2009, and this 
increased use substantially. Nonetheless, there will need to be radical changes in 
social and physical environments and policies if activity levels are to change 
permanently. 
 
Some 15% of GPs now use exercise referral schemes, but many remain 
convinced they are ineffective. In the UK, 92% of GPs use anti-depressants as 
their most common treatment for mental ill-health. However, there are signs of 
change, with the Department of health calling for a well at work scheme, and 
Natural England calling for a focus on the values of the Natural Health Service to 
complement the established National Health Service. Such active living policies 
need to be integrated into all aspects of public policy. 
 
We suggest ten priorities for action to improve the well-being of both children and 
adults: 
 
1. Encourage a better understanding of the long-term outcomes of parental and 

social connections during ages 0-5. 
 
2. Encourage more outdoor free play for children aged 6-11. 
 
3. Develop better provisions for teenage children aged 12-18 to congregate in 

their own communities. 
 
4. Encourage GPs and other medical professionals to accept that nature and the 

outdoors deliver important immediate and long-term health benefits. 
 
5. Encourage planners to incorporate access to green space as a fundamental 

right for all people. 
 
6. Encourage schools to incorporate use of gardens, allotments and woodlands 

as a regular part of the curriculum. 
 
7. Evaluate the outcomes of outdoor play and green education on the cognitive 

capacities of children and their long-term health. 
 
8. Assess the full economic benefits (personal and public) of a shift in life 

pathways from unhealthy to healthy for all age groups. 
 
9. Assess how policies and institutions can best encourage widespread behaviour 

change that becomes a matter of preference and choice rather than 
enforcement. 

 
10. Establish a national priority in all areas of public policy for all modes of 

physical activity in all types of green space. 
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1. Physical Activity, Nature and Health 
 
Participating in physical activity and experiencing or viewing nature both play an 
important role in positively influencing our health and wellbeing. It is well-known 
that physical activity improves both physical and mental health (CDC, 1996; 
Laumann et al., 2003; DoH, 2004; Foresight, 2007; Sandercock et al., 2009). 
Regular physical activity also improves the survival of the elderly and their quality 
of life (Lim and Taylor, 2004). Yet, physical activity levels have dropped with less 
than 40% of men and 28% of women in England (Information Centre, 2006) not 
meeting UK Government guidelines which is to perform 30 minutes of exercise on 
most days.  
 
Physical inactivity results in 1.9 million deaths worldwide annually (WHO, 2004) – 
roughly one in 25 of all deaths. Pre-industrial humans spent 1000 kcal on activity 
per day, whereas for modern humans the average is only 300 kcal expended. 
Thus, energy expenditure has fallen dramatically over the past half-century 
(Davis et al., 2007). Inactivity increases the likelihood of obesity, and reduces life 
expectancy. Such physical inactivity is known to track from childhood, and is a 
key risk factor in many chronic diseases of later life (Dobbins et al., 2009). 
 
The costs of inactivity in the UK are £8.3 billion per year, equating to £5 million 
for each PCT (NICE, 2009). In the UK alone, some 23% of men and 26% of 
women are sedentary (NICE, 2009). We estimate that a 1% reduction in 
inactivity would save 1063 lives per year, reduce morbidity by 15,000 cases and 
save £1.4 billion. The benefits amount to £2423 per additionally active person per 
year (not including the mental health benefits). In the USA, sedentary behaviour 
costs $90 billion per year, and it is estimated that some 30,000 of all deaths 
could be prevented (Rutt and Coleman, 2005). Here, there are twice the number 
of inactive jobs today compared with the 1950s; time spent TV viewing is up, 
there are more cars per licensed owner, and fewer miles travelled by foot or cycle 
per day (Davis et al., 2007). Half of all US 12-21 year olds lack any vigorous 
activity at all.  
 
Modern life has brought astonishing technological advances, but it has also led to 
rapid changes in ways of living that have pervasive health outcomes. Diets have 
so changed that obesity has within a generation risen in incidence to take it from 
3-6% of adult populations to more than 25% in many industrialized countries 
(Foresight, 2007). Although diet is a key factor influencing health it is not 
addressed in this paper. Furthermore, less time spent outdoors in green spaces 
has resulted in drops in ecological knowledge and understanding, as well as 
having negative effects on mental health (Pretty et al., 2007; Pilgrim et al., 
2007).  
 
It is now well-established that exposure to natural places can lead to positive 
mental health outcomes, whether a view of nature from a window, being within 
natural places or exercising in these environments (Moore, 1982; Ulrich, 1984; 
Hartig et al., 2003; Pretty et al., 2005; Barton et al., 2009). Green space is 
important for mental well-being, and levels of interaction/engagement have been 
linked with longevity and decreased risk of mental ill-health in Japan, Scandinavia 
and the Netherlands (Takano et al., 2002; DeVries et al., 2003; Grahn and 
Stigsdotter, 2003). In addition, the importance of vitamin D obtained from being 
outdoors in sunshine has recently been identified as playing a role in long-term 
health (see Box 1). 
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Box 1. Sunlight and vitamin D (Holick, 2004; Kampman et al., 2007) 
 
Humans depend on exposure to the sun for the synthesis of adequate amounts of vitamin 
D. Ultra violet B is absorbed by dehydrocholesterol in the skin, which is transformed and 
further converted to vitamin D3. This is then metabolised by the liver to its biologically 
active form. Lack of vitamin D has long-been recognised as causing rickets in children, as 
well as exacerbating osteoporosis and even osteomalacia in adults. More recently it has 
been recognised that vitamin D deficiency is associated with increased risks of some 
cancers, cardiovascular disease, multiple sclerosis, rheumatoid arthritis, and type I 
diabetes, with possible links to type II diabetes and schizophrenia (Holick, 2004).  
 
The incidence of multiple sclerosis has also been shown to be effected by latitude with 
people at lower latitudes with reduced risk (due to reduced sunlight exposure). Although 
Norway appears to be an exception. This may be as a result of increased summer outdoor 
activities in childhood which have been shown to protect against MS. Consumption of fish 
and cod-liver oil further reduces risk as these also increase Vitamin D levels (Kampman et 
al., 2007). It is conceivable that concerns over skin cancers combined with less time spent 
outdoors is reducing exposure to sunlight and thus contributing to the incidence of some of 
these chronic diseases. However, sensible exposure to the sun 5-10 minutes three times 
per week is likely to highly beneficial. 
 
 
 
Thus ‘green exercise’, comprising of activity in green places (in the presence of 
nature), is predicted to lead to positive health outcomes (Ulrich et al., 1991; 
Hartig et al., 1991; Van den Berg, 2003; Morita et al., 2006; Hine et al., 2007; 
Mind, 2005; Pretty et al., 2007), as well as to promote ecological knowledge 
(Pilgrim et al., 2007, 2008; Pretty, 2007), foster social bonds (Kawachi et al., 
1997; Takano et al., 2002; Brugha et al., 2003; Pretty, 2007) and influence 
behavioural choices (Kuo et al., 1998; Maas et al., 2006; Mitchell & Popham, 
2008; Peacock et al., 2008).  
 
Research on nature and health from the US, Scandinavia, Japan and the UK has 
variously focused on these themes: 
 
1. Levels of engagement with nature – the view from the window (Moore, 1982; 

Ulrich, 1984; Parsons et al., 1998; Diette et al., 2003; Pretty et al., 2005), 
the role of nearby nature and urban green space (Takano et al., 2002; De 
Vries et al., 2003; Grahn and Stigsdotter, 2003), participating in countryside 
activities (Butryn and Furst, 2003; Hartig et al., 2003; Morita et al., 2006; 
Yamaguchi et al., 2006; Pretty et al., 2007) and in wilderness programmes 
(Davis-Berman and Berman, 1989; Cason and Gillis, 1993; Russell, 2003).  

 
2. Types of engagement with a wide range of activities including walking, 

gardening, fishing, hunting (Samson and Pretty, 2005; Pretty, 2007), and 
different types of environment from the urban built environment to 
countryside and wilderness. 

 
3. Mental health outcomes using a range of measures of self-esteem, mood and 

stress (Ulrich et al., 1991; Hartig et al., 1991, 1996, 2003; Van den Berg, 
2003; Pretty et al., 2005, 2007). 

 
4. Physical health outcomes using heart rate, blood pressure, Body Mass Index 

(BMI), waist measures (waist circumference and waist to hip ratios) and 
physical activity level (Laumann et al., 2003; Hartig et al., 2003; Pretty et al., 
2005; Wells et al., 2007; Sandercock et al., 2009). 
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5. Epidemiological studies showing associations between home proximity to 
green space and health (Maas et al., 2006; Mitchell and Popham, 2007, 2008) 
and associations between presence of nature on urban estates and reduced 
recorded crime (Kuo et al., 1998; Kuo and Sullivan, 2001a, 2001b). 

 
These findings suggest that attention should be given to developing the use of 
green exercise as a therapeutic intervention (green care), that planners and 
architects should improve access to green space (green design), and that children 
should be encouraged to spend more time engaging with nature and given 
opportunities to learn in outdoor settings (green education). Some of the 
substantial mental health challenges facing society (Foresight, 2008; HSE, 2008) 
and physical challenges arising from modern diets and sedentary lifestyles 
(Wanless, 2002, 2004; DoH, 2004; Sport England, 2006; Wells et al., 2007; 
NICE, 2008, 2009; DCSF, 2009) could be addressed by increasing physical 
activity in natural places. If children are encouraged and enabled to undertake 
more green exercise, then they are more likely to have active exposure to nature 
embedded in their lifestyle as adults and will reap the associated health benefits.  
 
 

2. The Three Ages of Childhood 
 
There are 11.6 million children (up to 18 years old) in England. Children have the 
opportunity to be healthier with vast improvements in medical care and a better 
understanding of potential threats to health (including pollution and diet). 
Although infant mortality rates have fallen from 21.8 per 100,000 in 1960 to 5.0 
in 2006 (DCSF, 2009; Nice, 2008, 2009; DoH, 2009) new problems have 
emerged. In the UK obesity in 10 year olds has risen from 10% to 16%, and 
mental health disorders affect 10% of 10-16 year olds (Foresight, 2007). Fewer 
than half of children now get enough physical activity to produce health benefits 
(Dobbins et al., 2009).  
 
The prevalence of adolescent problem behaviour has steadily increased with drug, 
tobacco and alcohol abuse, aggressive and anti-social behaviour, violence, 
teenage pregnancy and suicide rates becoming growing problems (Stevens and 
Griffin, 2001; Pesta, 2002; Scott et al., 2002). Some 9% of 10-18 year olds have 
behavioural problems, and each one costs society £25,000 per year for treatment 
(Foresight, 2008). A further 3% have conduct disorders and these cost £70,000 
per individual per year. The total cost of youth crime in Great Britain in 2004 
exceeded £1 billion (The Prince’s Trust). Estimates suggest that the annual cost 
of sending a person to a Young Offenders Institution is around £50,800. Secure 
Training Centres are more costly (£164,750) and placing a child in a Local 
Authority Secure Children’s Home represents a total annual cost of £185,780 
(House of Commons Committee of Public Accounts, 2004). Therefore, as the 
number of juvenile offences continues to increase there is a real demand for 
effective alternative programmes, which particularly target recidivists who 
account for the majority of cases (Kauffman, 1990; Thomas et al., 2002). More 
importantly, when questioned, more than 8 out of 10 victims of crime agreed that 
they would like more constructive activities to be introduced for young people to 
prevent them getting into the cyclical criminal process (Smart Justice, 2008).  
 
Multi-decade longitudinal cohort studies indicate clearly that many of the social 
and environmental conditions of childhood predict or track adult health status. 
These include the 1972 Dunedin (now 30+ years after start), Cambridge (48 
years after), Maudsley (21 years) and nun studies (60 years) (Danner et al., 
2001; Foresight, 2008). Danner et al. (2001) investigated the autobiographies 
that a group of ageing nuns had written six decades earlier at the age of 20. 
Since then, their lives had been very similar, yet those in the lower half of the 
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cohort when ranked for positive comments about life died nine years earlier than 
those in the top half. Positive mental health affected survival 60 years later in life.  
 
It is clear that there is considerable tracking from childhood to adulthood (Wells 
and Lekies, 2006). Ill-health tracks (Frenn et al., 2005), and childhood mental ill-
health is carried forward (Foresight, 2008). It has been shown that 80% of 
children of low socioeconomic status (SES) become overweight adults, whereas 
only 40% of those with high SES become overweight (Wells and Lekies, 2005). 
Such tracking, though, is clearer from adolescence than early childhood. Early 
socially-stimulating environments are, however, crucial. Later emotional well-
being and cognitive capacity is profoundly influenced by early social development 
(Ainsworth and Bell, 1970, Ainsworth et al., 1974). 
 
This suggests a need to establish good behaviours early. Engagement with wild 
nature secures positive adult outcomes (Wells and Lekies, 2005). A visit to a 
woodland as a child increases the number of visits made as an adult (Ward-
Thompson et al., 2008). Play affects brain development. Outdoor activity has a 
positive effect on long-term memory (Rickinson et al., 2004), and cognitive 
development is influenced by free play and exploration (Bixler et al., 2002; 
Berman et al., 2008). The need for engaging children with nature at an early age 
is clear. In a recent report, Natural England recognises this and states that 
“contact with nature can play an important role in the education and social 
development of children; and that early contact with nature plays an important 
role in developing pro environmental values and behaviours” (Natural England 
2009) 
 
The scientific literature now suggests that there are three distinct ages of 
childhood during which there are different needs and thus differing implications 
for adult behaviour and public policy. 
 
 
1. First Age: 0 to 5 years 
 
This is when attachment, security and nurture are most important. The parental 
sphere of influence is dominant, and so relations between parent and child are 
vital for children’s development.  
 
The attachment theory of Ainsworth (e.g. Ainsworth and Bell, 1970) has shown 
that attachment between very young children and parents is a determinant of 
later social, emotional and behavioural outcomes. Infant attachment behaviour is 
a clear survival mechanism: the infant is seeking to ensure that the parent will 
provide the conditions necessary for survival. This is called ‘serve and return’; 
mutual eye contact by infant and parent cements bonds and contributes to brain 
development. At birth, 100 billion neurons have not yet been connected. 
Experiences form these networks lay down the conditions for further cognitive 
development.  
 
Studies on rats and mice have shown that those raised in enriched environments 
have more hippocampal neurons and better memories (Kempermann et al., 
1997; Burdette and Whitaker, 2005). In early childhood, social conditions are 
vital. Warm, secure and attached parenting has a profound influence, as it can 
lead to an increase in glucocorticoid receptors in the hippocampus and prefrontal 
cortex (Van Praag et al., 2000; Liu et al., 1997, 2000). These all increase levels 
of learning and memory, and increase resilience in later life. 
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2. Second Age: 6 to 11 years 
 
This is when memories are first laid down in continuous narratives: adults can 
remember fragmented memories before this age, but joined-up continuous ones 
tend only to begin here. This is when children engage more outside the parental 
sphere of control, and explore their environments to make memories and develop 
cognitive capacities. It is suggested through this process of primary experiences, 
the ability to form place attachments is developed and with it the motivation to 
understand and protect that area. With natural environments offering so many 
creative, and social play experiences (shown to be more engaging than the same 
experiences in built playgrounds (Taylor et al., 1998)) it is not surprising that 
time spent in these areas is more enjoyable and so leaves a more memorable 
impression in a person’s mind (Chawla, 2007) while at the same time expanding 
environmental competence (Chipeniuk, 1995).  
 
 
3. Third Age: 12 to 18 years 
 
This is when children increasingly disengage from parents as they seek both 
independence (from existing structures) and inclusion (in peer social networks). 
This is when more risks are taken, and the limits of the world tested. Just as 
emotional well-being and cognitive capacity is profoundly influenced by early 
social development, the likelihood of children growing up with a connection to, 
and a predisposal to engage with nature is increased if links to nature are 
established in early childhood. This needs to happen before the third age, when 
young people become more independent. Chipeniuk (1995) found those who 
spent more time foraging in childhood to have better sense of biodiversity as 
adults; hypothesising that the act of foraging “triggers an intuitive sense of 
biodiversity in much the same way linguists believe exposure to language triggers 
development of grammar.” 
 
 

3. Physical Activity Levels in Children 
 
Physical activity is difficult to measure because it is a complex behaviour 
characterised by multiple dimensions and domains, and there is no precise 
biological marker with which it can be measured and quantified (Trost, 2007). A 
multitude of methods exist by which to monitor physical activity in children and 
adolescents including both subjective measures: activity diaries and 
questionnaires and objective measures: pedometers, accelerometers and heart 
rate monitoring (Welk et al., 2000; Harro and Riddoch, 2000; Sallis and Saelens, 
2000; Sirard and Pate, 2001). 
 
Determination of physical activity levels requires the utilisation of instruments 
appropriate to the population under study and requires as a minimum the 
measurement of four dimensions: mode, intensity, duration and frequency. We 
have developed the Actilog (Activity log: www.actilog.co.uk) as the first internet 
based activity log specifically for use as a large scale measurement tool in the 
paediatric population The Actilog has increased compliance of reporting over 
other self-report methods of recording activity levels due to an integrated SMS-
based text messaging system that reminds users to complete the activity diary on 
a daily basis, thus improving adherence. Furthermore, the Actilog has additional 
features which supply information with respect to who the individual was engaged 
in the activity with, for example playing football with friends and where the 
activity took place, for example in the park. 
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Children and adolescents tend to ‘play’, and such episodes of activity are often 
unplanned and involve spontaneous changes of activity mode rendering them 
more difficult to quantify compared to planned single-mode sessions, in which 
adults typically engage. Objective tools such as accelerometers provide a more 
powerful monitoring tool in young children, who do not possess the cognitive 
ability to accurately recall and report bouts of physical activity. Furthermore, 
accelerometers can measure physical activity bouts of seconds, which better 
captures the transitory pattern of short bursts of activity observed in young 
children (Bailey et al., 1995). 
 
The East of England Healthy Hearts Study includes data on nearly 8,000 9–16 
year olds from Essex and Suffolk and is now the largest English study of 
children’s physical activity and fitness. It has been shown that English children’s 
aerobic fitness is lower than the global average in most age groups (Sandercock 
et al., 2008) and that it is declining by nearly 1% per year (Sandercock et al., 
2009), nearly twice the global average rate. 
 
The built environment can influence children’s physical activity positively by 
providing opportunities via open space and leisure provision or negatively via 
increased road density perceived danger, and the presence of litter and graffiti 
(Sallis et al., 2006). As an example of how the built environment may influence 
physical activity in children, we have found very low levels of cycling in the East 
of England. This is despite the region’s flat relief and relatively dry, mild climate. 
Only about 7% of boys and less than 2% of girls cycle to school. Interestingly, we 
have also found that those who do cycle were much more active at other times of 
day and much more aerobically fit than those who used other modes of transport, 
particularly car users (Voss et al., 2010). These data agree with those from 
countries where cycling is more prevalent (Cooper et al., 2003, 2006).  
 
Children’s health is a major concern and is one point of leverage often used to 
influence policy on development and travel. Environmental concerns in relation to 
travel are now gaining ground on health concerns and may be a valuable tool for 
campaigners and lobbyists. We have calculated an annual carbon dioxide 
reduction of over 70,000 tonnes per year if children who are currently driven to 
school and live within the cycleable range of 2.5 miles switched to cycling (Nelson 
et al., 2008). 
 
It is difficult to ascertain whether there are differences in children’s physical 
activity between urban and rural areas. Most data on this topic come from the 
US, where the built environment is very different to the UK as are levels of car 
ownership and use. These US studies suggest little difference in physical activity 
levels between rural and urban children. However, European data from Italy 
(Tognarelli et al., 2004) and Cyprus (Loucaides et al., 2004; Bathrellou et al., 
2007) suggest that time spent outdoors is a significant predictor of overall 
physical activity and that children who are provided with areas to play safely 
outside are more physically active. 
 
Although the densely urbanised and complex geography of the UK (including 
inner cities, cities, towns, suburbs, villages and isolated hamlets) makes 
generalisation of findings difficult using Defra land use classifications we have 
found that rural children (hamlets and isolated dwellings) have the highest levels 
of physical activity (unpublished findings). This may, again, be evidence for a 
mechanism by which exposure to nature may have health benefits for children via 
increased physical activity. 
 
The interaction between the environment and children’s physical activity is clearly 
complex. What is now firmly established is the importance of physical activity to 
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children’s health. Physical activity is strongly related to both the fitness and the 
fatness of children, as well as cognitive development (Sibley and Etinier, 2003). 
Both fitness and fatness relate to metabolic risk (Eisenmann, 2007) as well as 
tracking into adulthood where they become risk factors for metabolic disorders 
(dyslipidaemia, type II diabetes) cardiovascular disease and early mortality 
(Eisenmann et al., 2005). In addition, more physically-active children are likely to 
be better behaved in the classroom (Ofsted, 2008) 
 
 

4. Children and Exposure to Nature 
 
4.1 Benefits of Nature  
 
Open green space and access to nature are both important for children (Kaplan & 
Kaplan, 1989; Kahn & Kellert, 2002; Bingley & Milligan, 2004; Thomas & 
Thompson, 2004; Louv, 2005; Ward-Thompson et al., 2006, 2008); with the 
quality of their environmental exposure inextricably linked to their wellbeing 
(Thomas & Thompson, 2004). The outdoor environment is perceived as a social 
space which influences children’s choice of informal play activities and promotes 
healthy personal development (Thomas & Thompson, 2004). Through outdoor 
exploration nature allows for unstructured play, generating a sense of freedom, 
independence and inner strength which children can draw upon when 
experiencing future incidents of stress (Wells & Lekies, 2006). Furthermore 
children’s relationship with nature is a fundamental part of their development, 
allowing opportunities for self-discovery and natural environmental experience 
(Bird, 2007).However, access to high quality natural environments is unequally 
distributed, especially between children living in rural and urban areas.   
 
Research into childhood outdoor experiences has also identified increased 
cognitive functioning to be a key beneficiary (Chipeniuk, 1995; Dierking and Falk 
1997; Wells, 2000). Wells (2000) conducted a longitudinal study with children of 
low-income urban families and assessed the effects of nature on their cognitive 
functioning. When the families were relocated to houses with more nearby nature 
they had higher levels of cognitive functioning and their enhanced ability to direct 
attention continued for several months after moving. Another quasi-experimental 
study explored the idea that nature could act as a buffer to stressful events 
among rural children. Wells and Evans (2003) reported that 8-10 year old 
children exposed to high levels of nearby nature, both indoors and outdoors, were 
less stressed and recovered from stressful events more successfully than those in 
homes and backyards that lacked contact with nature. However, cause and effect 
can be difficult to disentangle and decipher. Does contact with nature aid 
development of stress coping mechanisms, which are used in later life; or does 
nearby nature provide the opportunity for stress recovery; or does it provide the 
opportunity to play with other children (social contact); or is the improved 
tolerance to stress due to a combination of many factors?  
 
Taylor et al. (1998) found that nearly twice as many children chose to play in 
open spaces with trees compared with barren spaces lacking nature. They 
engaged in much more creative play and were more likely to spend time with 
adults, which facilitated social development. Scandinavian research demonstrates 
that factors such as children’s social play, concentration and motor ability are all 
positively influenced following play in nature (Fjortoft, 1999; Jorgensen, 2001). 
This was particularly apparent in a study involving children with attention deficit 
hyperactivity disorder (ADHD) (Taylor et al., 2001). Children worked better and 
their concentration improved after participating in activities in green 
surroundings.  
 



 15

Research has indicated that childhood exposure to nature and the frequency of 
visits to green places at a young age correlate with adult patterns of behaviour. 
Infrequent woodland or green space experiences as a child correlates with a lower 
frequency of visits during adulthood (Ward Thompson et al., 2008). Childhood 
experience of unstructured play with minimal adult supervision, in woodland 
areas, significantly influenced the perception of woodlands in adult life and the 
seeking out of outdoor spaces when stressed (Bingley and Milligan, 2004). 
Therefore, lack of outdoor experiences during childhood may hinder any desires 
to visit such places as adults to engage in physical activity or benefit from its 
emotional restorative qualities.  
 
With research suggesting so many key beneficiaries of access and exposure to 
play in nature it is concerning that opportunities for children resident in both 
urban and rural neighbourhoods to join in safe play are rapidly diminishing, 
mainly because of parental fear of crime and road traffic. Other reasons include 
loss of natural spaces for free play and the attractions of indoor alternatives, such 
as computer games, TV and the internet. The amount of time and contact 
children have with nature is ever declining, with less than 10% of children playing 
in natural places such as woodlands, countryside and heaths, when compared 
with 40% of children 30-40 years ago (Natural England, 2009). Children now 
wander less, and discover less, and perhaps are losing some important 
connections to nature and place. With children spending less time outdoors today 
than they used to (Orr, 2002; Louv, 2005) there is a concern that children have 
become more disconnected from the natural environment, thus understand it less 
(Bird, 2007).  
 
 
4.2 Childhood and Ecological Knowledge 
 
In recent years, a significant decline in young peoples’ understanding of the 
natural environment has been widely reported, particularly in urban areas of 
industrialised communities (Pyle, 2001, 2003; Orr, 2002; King, 2003; Pilgrim et 
al., 2008). A number of reasons have been put forward to explain this decline, 
including a reduction in the number and accessibility of green spaces, more 
classroom-based learning and less outdoor-learning opportunities (more 
textbooks and less butterfly nets; Pyle, 2001), and busier lifestyles leading to 
fewer countryside visits with family members. These all culminate in the 
phenomenon Pyle (2001, 2003) describes as the ‘extinction of experience’, 
whereby children are experiencing nature far less than ever before in history. As 
a consequence, they are unfamiliar with nature’s many components. Being able 
to recognise and name something (e.g. a tree or bird species) is a prerequisite to 
forming a bond with it and, thus, caring about it. Consequently, they act less to 
protect the species with which they are unfamiliar, and further species loss and 
environmental destruction can continue unnoticed and unabated. This downward 
spiral of disconnection and disassociation can begin in childhood and continue 
through to adulthood. 
 
Studies have shown the strong correlation between ecological knowledge and 
frequency of visits to green spaces (Pilgrim et al., 2007). It is hard to determine 
the direction of this relationship (e.g. whether heightened knowledge leads to an 
increased number of outdoor visits or vice versa), but it is likely to be bi-
directional. In the past local ecological knowledge was taught in schools. Today, 
however, global ecological issues such as climate change and regional biodiversity 
loss take precedence in the school curricula over local species and habitats. Are 
we at risk of training a generation of ecologists able to predict slight global shifts 
but unable to notice the decline of sparrows in their garden? Despite this, more 
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than 80% of children from industrialized countries rely on television and schooling 
to provide them with their ecological knowledge (Nabhan and Trimble, 1994). 
 
Studies have shown that knowledge of the local environment is most successfully 
transferred orally, between friends and family members (King, 2003; Pilgrim et 
al., 2007). People who acquire ecological knowledge in this way often go on to 
pursue outdoor hobbies and careers, with subsequent health benefits. Therefore, 
increasing ecological knowledge in younger generations could well provide a 
means of heightening the interest of young people in their local environment and 
increasing outdoor engagement throughout adulthood. 
 
 
4.3 Free or Organised Play? 
 
There is growing evidence to show that children today spend less time outdoors 
than previous generations. Time outdoors has fallen from 86 to 42 minutes per 
day since the 1980s (Orr, 2002). In addition, time outdoors is now more likely to 
be organized, managed or overseen by adults, whether parents, teachers or 
community-group leaders. Thus free and unstructured play in streets, fields, open 
areas, abandoned buildings, gardens and wild habitats is being lost. Some have 
called for children to become ‘free-range’ (Ward-Thompson et al., 2006). Such 
free play has three functions: i) bonding social connections with friends, ii) 
exploration and risk-taking, and iii) connections with nature.  
 
The presence of play structures and formal places to play (such as gyms, pools, 
playgrounds, and leisure centres) in both rural and urban areas is clearly 
significant in determining children’s patterns of play (Brownson et al., 2005). The 
assumption being that the existence of such structures ought to predict physical 
activity and health, however, this does not account for the potential or actual 
levels of free play. 
 
Natural environments are varied and changeable and so provide greater 
opportunities for free explorative play. Indeed this type of unstructured play gives 
greater opportunities for decision-making while at the same time promoting 
creative, diverse and imaginative play, which are all seen as important elements 
of a child’s personal and cognitive development (Taylor et al., 1889, Kellert, 
2002; O’Brien, 2004). In addition, free play in natural environments has also 
been shown to result in increased levels of social interactions which promote 
aptitude for learning (Hein, 1991) 
 
4.3.1 Exploration and Risk Taking 
 
Children often perceive their parents’ views of the local neighbourhood to be 
more negative than their own (Timperio et al., 2003), and though parents 
recognize their own childhood experiences, they still today want to limit their own 
children (O’Brien, 2004). One method used in many studies of children’s outdoor 
behaviours centres on asking parents about their own children, assuming that 
they know (e.g. Veitch et al., 2005).  
 
Society has become increasingly risk-averse for young children, and this many 
mean a whole generation is condemned to poorer quality later lives. This 
suggests that whole communities should to be encouraged to recognize the value 
of having children and young people spend time outside (Pretty et al., 2009). If 
children are over-supervised, they will be prevented from taking risks, and thus 
will learn less about a potentially dangerous world. Risk-taking is about learning 
limits. If today’s children cannot learn about taking risks, where will the country’s 
entrepreneurs come from in the future? 
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4.3.2 Connections with Nature 
 
When children have free play in nature at a young age, a connection to nature is 
likely to remain in adult life. However, the countryside means different things to 
different people. Many teenagers, for example, say that the countryside is boring 
and conservative (Ward-Thompson, 2006), yet want spaces in communities 
where they can congregate away from adults. Therefore wild spaces to teenagers 
are just as likely to be town centres and abandoned buildings as to be 
countryside or urban greenspaces. 
 
Evidently the type of environment has a profound effect on the type of play or 
activity initiated. Time spent in ‘wild’ nature such as hiking and playing in the 
woods has been shown to have more positive long term effects on children than 
time spent in ‘domesticated’ nature such as picking flowers, planting seeds or 
trees (Wells and Lekies, 2006). It has been suggested that the structure of 
‘domesticated’ outdoor activities may hinder the experience by not allowing for 
“extensive, spontaneous engagement with nature” (Kellert, 2002) and so do not 
have such profound influence on the individual. 
 
 
4.4 Urban Design and the Built Environment 
 
Urban design matters too. Time spent outdoors predicts physical activity and 
health (Veitch et al., 2005; Burdette and Whitaker, 2005a, b), and proximity to 
open space does affect use (Gomez et al., 2004). Studies which examine the 
existence of play structures and formal play areas have found no relationship 
between obesity, health and access or use (e.g. Burdette and Whitaker, 2004). 
Thus, although school PE is also important (Dobbins et al., 2009), on their own 
such facilities are not sufficient to encourage physical activity in children (Norman 
et al., 2004, 2006). 
 
Hence, because of the importance of active travel (physical activity undertaken 
not through choice but necessity), the location of schools in neighbourhoods is 
especially important. Children who can walk to school are better off in physical 
activity terms than those who have to be driven. There is more walking in dense 
neighbourhoods (Braza et al., 2004), and in places with more sprawl less physical 
activity and active travel to work and school (Ewing, 2005). In the US, adults 
living in the county with the most urban sprawl are 2.9 kg heavier than those in 
the least sprawling county (Vandergrfit and Yokad, 2004). 
 
 
4.5 Green Education 
 
Green spaces are ideal surroundings for outdoor learning, where engaging with 
nature can lead to enhanced connectedness to nature and increased 
environmental knowledge, known as green education. One way to increase 
children’s contact with nature is within the formalized educational system, both in 
terms of i) the amount of exposure to nature in the learning environment and ii) 
actually learning about nature (green education).  
 
4.5.1 Nature in the Learning Environment 
 
The realisation of the importance of outdoor learning has not gone unnoticed by 
the UK government who have sought to broaden and develop out of classroom 
education though the Learning Outside the Classroom Manifesto (2006). This 
vision is backed by the DfSE who highlighted its value in motivating young 
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people, reducing truancy, improving behaviour and meeting Every Child Matters 
criteria rather than specific environmental outcomes. However the manifesto itself 
does recognise the need for young people to find out “how what they learn in 
school relates to their life outside it and to the world around them”; making 
recommendations for providing ‘out of the classroom learning’ both within the 
school grounds and further afield. 
 
The Office for Standards in Education (Ofsted, 2008) has recently published 
guidance on learning outside the classroom reinforcing environmental education 
objectives which are now part of the English revised curriculum (Qualifications & 
Curriculum Authority, 1999). As such educators are required to “develop [pupils’] 
awareness and understanding of, and respect for, the environment in which they 
live, and secure their commitment to sustainable development at a personal, 
local, national and global level.” 
 
Outdoor learning is more than just fieldwork for natural history or geography: it is 
the notion that a great deal of learning for all disciplines can take place in outdoor 
settings (Rickinson et al., 2004). It has been suggested that it is the additional 
benefits associated with the outdoor activity combined with quality of learning 
which result in the outdoors being a more effective venue for education. Dyment 
(2005) for example concludes that green school grounds can provide an area 
where many subjects can be taught both formally and informally, with the 
outdoor natural space providing additional opportunities for critical thinking, 
creative inquiry, and problem solving; fundamental life skills permitting students 
to “think critically about issues pertinent to their lives and the world outside the 
classroom” (Pollock, 2004).   
 
Despite evidence that outdoor education leads to improved cognitive outcomes; 
better behaviour both in the classroom and at home; and improved working 
conditions for teachers (Sibley and Etinier, 2003) there are barriers to 
undertaking such activities. Outdoor education and excursions do take time, 
effort and organizational skills with Rickinson et al. (2004) adding, “it is naïve to 
think that short terms excursions to the environment will become significant life 
experiences……..poor field work is likely to lead to poor learning”. However 
measures are being taken to break down barriers to providing quality outdoor 
experiences for example through the provision of a quality badge assurance 
which was introduced this year by the LOtC Manifesto.  
  
It is now clear that fieldwork and outdoor learning lead to long term gains for 
attitudes, beliefs, self-perceptions interpersonal social skills, and memory creation 
and retention (Rickinson et al., 2004; Berman et al., 2008; Ofsted, 2008). 
 
4.5.2 Learning about Nature  
 
In the UK, the Forest Education Initiative has set up a number of Forest Schools. 
This concept originated in Scandinavia in the 1950s as a way of teaching children 
of all ages about the natural world and providing hands on learning in a woodland 
environment. By the 1980s it had become an integral part of the Danish primary 
education syllabus. Several schools have been set up in England and Wales with 
the main aim of providing contact with woodlands on a regular basis and over an 
extended period of time for young people. Participation in the forest school 
improves children's confidence, well-being and self-esteem, motivates them to 
learn and encourages pride in, and ownership of, their local environment 
((Bishops Wood Centre, 2005). At the same time, there has been a rapid growth 
in the number of initiatives to develop allotments in or close to school grounds to 
grow vegetables (see Box 2). 
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Box 2. Eastfeast an example of green education (Eastfeast 2009) 
 
Eastfeast is a team of professional gardeners, artists and teachers that helps schools 
deliver more effective learning based on working a school allotment through the seasons, 
culminating in a community feast. Eastfeast started in 2005 with a year long pilot 
programme at Aldeburgh Primary School in Suffolk and the project continues to evolve, in 
partnership with a growing number of schools in East Anglia, through a series of linked but 
independent creative learning programmes.  
 
Eastfeast schools pupils spend more time outdoors as children become involved in 
activities focused around working an allotment. This creates connections between nature 
and learning which may result in memories that impact on choices young people make 
later in life, so they choose to spend more time outdoors. The Eastfeast initiative has been 
shown to be successful in developing links between creative learning activities and local 
resources eg allotments, growers, food producers and cultural centre. By helping to get the 
local community involved, a 'shared learning ethos' is developed both inside and outside 
the formal school boundaries and this helps pupils to gain the confidence to make their 
own decisions about learning and is likely to have an effect on life pathways. In 
partnership with the University of Essex, Eastfeast will enable the schools involved with the 
programme to investigate the impact of outdoor learning and the arts on children's well-
being. 
 
 
 
4.5.3 Green Playgrounds 
 
Despite the mounting evidence that observing a natural environment or directly 
engaging within a natural environment has both physiological and mental health 
benefits in adults, there is a paucity of evidence in this area directly focussed on 
the paediatric population. The school grounds may provide a vital opportunity for 
children who do not have access to a garden or live near a park to have contact 
with nature and experience their natural environment first hand. Currently, there 
appears to be limited active play in green spaces within the school environment 
as much of the play seems to be concentrated around concrete playgrounds. 
Individually both physical activity and interaction with nature can have a positive 
impact on psychological well-being (Bingley, 2004; Paluska and Schwenk, 2000), 
therefore combining these activities, as “green exercise” may strengthen this 
response.  
 
Recent research at the University of Essex has assessed which types of playtime 
activity were most effective for increasing physical activity and improving 
psychological health in primary school children. Three playtime interventions were 
introduced including an outdoor clothing strategy (to enable outdoor play in poor 
weather), the provision of sports equipment (to improve motor skills) and the 
installation of an orienteering course (to increase use of green space). Children 
had access to the interventions during both their mid-morning and lunch time 
breaks and each intervention was introduced for a week in both the winter and 
summer terms.  
 
Physical activity levels were measured using accelerometers and psychological 
well-being was assessed using self esteem questionnaires. Results showed that 
the activity where the interaction with nature was greatest, namely orienteering, 
had the largest effect on self esteem. However, the provision of sports equipment 
produced the largest increase in physical activity. Furthermore, there could be 
significant benefits for those children identified as overweight and obese in terms 
of improvement in their health and psychological wellbeing. It is essential that a 
multi-faceted approach be utilised in order to address the linked problems of 
obesity and sedentary behaviour, whilst also taking advantage of the numerous 
psychological health benefits derived from playing in green spaces.  
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4.6 Green Care 
 
A number of nature based interventions for vulnerable groups of people exist, 
including those which provide therapeutic activities for vulnerable children and 
young people at risk of offending. This ‘green care’ is a growing movement which 
comprises many contexts, including therapeutic applications of green exercise 
activities, Social and Therapeutic Horticulture (STH), Animal-Assisted 
Interventions (AAI), ecotherapy, care farming and wilderness therapy.  
 
4.6.1 Care farming 
 
Care farming (the therapeutic use of normal farming activities – Hassink, 2003; 
Braastad, 2005; NCFI, 2009) caters for many different people with defined 
medical or social needs and provides commissioned services for many young 
people, be they excluded from school, at risk of offending, disaffected, with 
special educational needs, or with a physical disability (Hassink and van Dijk, 
2006; Hine et al, 2008a, b).  
 
In addition to developing a connection with nature, taking part in a structured 
therapeutic or educational programme consisting of farming related activities has 
also been shown to provide both social benefits and improvements to physical 
and mental health. These improvements include increased self-esteem, enhanced 
well-being and beneficial changes in mood, an increase in self-confidence, trust in 
other people, calmness, formation of a work habit and the development of social 
skills and a sense of personal responsibility. In a recent study of participants, 
which included disaffected young people, on seven UK care farms, participants 
experienced significantly increased self-esteem, a reduction in feelings of anger, 
confusion, depression, tension and fatigue, whilst also feeling more active and 
energetic (Hine et al. 2008a, b). Care farming can help young people to feel 
better and is an example of a partnership between participants, farmers and 
health, social or educational care providers, which can help to transform life 
pathways.  
 
4.6.2 Wilderness experiences  
 
Although wilderness therapy is a relatively new concept in the UK, programmes 
have been in existence for many years in the US. Connor (2007) describes 
wilderness therapy as “an experiential program that takes place in a wilderness or 
remote outdoor setting”, but essentially wilderness therapy uses the ‘wilderness 
as co-therapist’ in addition to any professional individual or group therapy that 
takes place outdoors.  
 
Wilderness therapy is an emerging treatment intervention which uses a 
systematic approach to work with adolescents with behavioural problems. 
Although this is not the only group that can benefit from the outdoors, wilderness 
therapy is most often used with young people at risk (Bandoroff & Scherer, 1994; 
Russell et al., 1998; Cooley, 1998; Russell, et al., 2000;Russell, 2003a; Russell, 
2003b; Caulkins et al., 2006; Russell, 2006a, b; Bettmann, 2007) to help them 
address any emotional, adjustment, addiction or psychological problems (Russell, 
1999).  
 
Wilderness therapy programmes typically provide healthy exercise through hiking 
and physical activity, a healthy diet, individual and group therapy sessions, 
education, primitive skills training, group-living with peers, opportunities for solo 
time and reflection, leadership training and challenges based on ‘back-to basics’ 
living. The rationale for these interventions involves separating disaffected young 
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people from daily negative influences and placing them in safe outdoor 
environments. Spending time in a natural setting enables participants to access 
those aspects of their self that may elude them in more conventional personal 
development or therapeutic settings. The programmes facilitate self-awareness, 
communication, cooperation and contribution to the wellbeing of the group 
(Connor, 2007). Participation helps to address problem behaviours by fostering 
personal and social responsibility and providing the opportunity for emotional 
growth. Facing challenges in a wilderness setting gives participants the 
experience of daily successes which help to challenge old, negative beliefs and 
lead to new, more optimistic self-perceptions. This in turn can help the young 
person move towards a more positive life pathway (see Box 3). 
 
 
Box 3. TurnAround - an example of wilderness therapy 
 
The prevalence of adolescent problem behaviour has steadily increased and these ‘young 
people at risk’ are often labelled as underachievers, socially inept, untrustworthy and of 
low self esteem. Low levels of self-esteem are often associated with self-destructive 
behaviour such as violence and crime, alcohol and drug abuse, dropping out of school, and 
poor academic achievement. Spending time in the natural environment facilitates stress 
recovery, encourages exercise participation, stimulates development in children and 
provides opportunities for personal development.  
 
‘The TurnAround 2007 Project’ was a nine month intensive personal development project 
designed to help vulnerable young people at risk aged 15-18 years in social care in Essex. 
The project was designed to use the power of nature as a catalyst for long term changes, 
empowering the young people to take personal responsibility for their futures. It combined 
the use of wilderness trails (involving experts in wilderness therapy), monthly personal 
development workshops and one to one life coaching (coordinated by a professional 
coaching manager). The programme was delivered by coaches drawn from the local 
community, volunteers and those on work experience and was intended to bring about a 
change in outlook, foster self esteem and improve social ability and life skills amongst the 
vulnerable young people. 
 
Self-esteem scores significantly improved after participating in the first wilderness trail. 
Levels dropped when participants returned to their usual environments, yet they never 
regressed to starting values and from that point forward they continued to steadily 
increase. The final score after the second wilderness trail was also significantly better in 
comparison to baseline scores at the start of the project. Spending time in wilderness 
environments enabled the young people to connect with nature and connectedness-to-
nature scores steadily increased over the duration of the project. For some participants it 
was their first opportunity to spend time in an environment that they could not control or 
manipulate. 
 
The programme was successful in initiating many changes in young people’s behaviour, 
attitude and values, and both participants and coaches alike experienced personal 
developmental changes. The majority of participants learnt how to manage their behaviour 
and express their emotions more constructively. As the programme progressed the 
frequency of negative events reduced, criminal activity declined, substance abuse 
improved and participants displayed less anti-social behaviour.  
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5. Life Pathways 
 
5.1 Alternative Life Pathways 
 
There is therefore growing evidence to show that children’s contact with nature 
and consequent levels of physical activity affects not only their well-being but 
also their health in later life. We propose a funnel of pathways (Figure 1) within 
which all our lives are shaped. At the top, people live longer with a better quality 
of life; at the bottom they die earlier and often live years with a lower quality of 
life. On the healthy pathway, people tend to be active, be connected to people 
and society, engage with natural places, and eat healthy foods. As a result, they 
tend to have higher self-esteem and better mood, be members of groups and 
volunteer more, keep learning, engage regularly with nature and be more 
resilient to stress. 
 
On the unhealthy pathway, people tend to be inactive and sedentary, be 
disconnected from society and social groups, not engage with natural places, and 
eat energy-dense and unhealthy foods. They also tend to have lower socio-
economic status, be in more stressful jobs (5 million people in the UK), live where 
active travel to work or school is difficult, have increased likelihood of being 
mentally ill (16% of adult UK population), and be overweight or obese (25% of 
adults and 16% of children are now obese,) (Foresight, 2007). We propose that it 
is possible to shift across these pathways – from B towards A as a result of 
adopting healthy behaviours, or from A to B as a result of shocks or an 
accumulation of stresses. Resilient individuals remain able to absorb and cope 
with shocks and stresses and remain on pathway A. 
 
Many of the drivers pushing individuals towards the unhealthy lower pathway are 
very recent in human history: consumption of unhealthy foods, increasing 
inactivity, atomization of families and communities, and disengagement from 
nature. We suggest that the restoration of all these would improve the life of 
individuals as well as have a positive economic outcome for the whole country. 
Although it is unclear exactly how much unhealthy behaviours are costing the 
economy as many of the health outcomes are multifactoral: for example was a 
stroke caused by obesity, inactive lifestyle, poor diet or something altogether 
different? One thing is clear, positive well-being (physical, social and mental 
states) saves money.  
 
We estimate that if an individual moves from pathway B to A, then this saves 
society about £2423 per year. Thus if 1% of the sedentary population moved 
from A to B, this would save 1063 lives and £1.44 billion per annum (NICE, 
2009). The earlier, therefore, this shift occurs, then the greater number of years 
that these savings can accrue. Forty years at £2500 saves £100,000 for one 
individual (at current values); a million people making this shift saves the country 
£100 billion. 
 
Figure 1 illustrates a dichotomous model with the two pathways representing the 
extremities, but there are clearly numerous pathways that lie between healthy 
path A and unhealthy path B. The figure has been simplified for illustration 
purposes only, but the many rich and varied pathways will encapsulate different 
configurations and patterns. There are many other factors that affect children’s 
long-term life and health pathways. Here, though, our focus has been on 
describing the key mediators, such as social status, mental health, social capital, 
physical activity, urban design and contact with nature.  
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5.2 Socio-Economic Status and Long-Term Health Inequalities 
 
In industrialised countries, people of low socio-economic status (SES) tend to be 
more inactive and more overweight (Veitch et al., 2005; Mitchell and Popham, 
2008). In developing countries, it is the opposite: poverty and low income brings 
with it physical activity (e.g. farm work, long-distance travel to work or market) 
and diets with fewer excess calories.  
 
Low SES in industrialized countries at an early age sets children and adults on 
pathway B: 
 

 There is double the risk of lung cancer in manual (low SES) versus non-
manual (higher SES)_workers; 

 Cortisol levels are higher in low SES children; 
 Cortisol levels increase with months in care;  
 C-reactive protein (C-RP) levels are higher in deprived groups who smoke 

compared with affluent groups who smoke; (High C-RP predicts heart 
disease and strokes, and increases the risk of type II diabetes); 

 Chronic stress leads to shorter telomeres (these are shorter in manual 
compared with non-manual workers; shorter telomeres indicate greater 
‘biological age’); 

 Stress (higher economic and social stress in lower SES groups) leads to 
atrophy of the hippocampus. 

 
At risk children are more likely to be unemployed as adults, have criminal 
convictions, be pregnant as teenage girls, and engage in substance abuse (refs). 
 
Anti-social conduct at age 8-10 years leads to poor employment outcomes at 30 
years (refs). Those with mental health problems at 10 years of age have lower 
incomes at 30 years. In the US, lower income groups have greater ill-health 
(Frenn et al., 2005). High material deprivation leads to lower physical activity 
(Lee et al., 2005). Environments that promote good health are crucial for whole 
populations (Mitchell and Popham, 2008). 
 
 
5.3. Mental Health and Life Pathways 
 
Mental ill-health costs society some £77 billion per year in the UK (Foresight, 
2008). Common mental disorders affect 16% of the adult population at any given 
time. There are now 700,000 new dementia cases per year (dementia costs the 
nation £17 billion a year), and these are predicted under current circumstances to 
rise to 1.4 million by 2040. Five million people are estimated to be stressed in the 
workplace, and the consequent physical and mental ill health results in a loss of 
10% of GNP per year (Mind, 2005). Stress, poverty and low SES are all bad for 
mental health (Mitchell and Popham, 2008). Simple interventions such as a walk 
in the park at lunchtime or walking or cycling to work are likely to be effective in 
reducing stress and improving mental health. 
 
Mental ill-health brings stigma, prejudice and discrimination, and is known to be 
carried forward from childhood to adulthood (Foresight, 2008). Positive mental 
health is not the same as a lack of ill health: it is about living life well (Huppert et 
al., 2007). Positive emotions and well-being improve health and long-term 
survival (Ostir et al., 2001; Huppert and Whittington, 2003;). Positive mood 
increases serotonin levels (Flory et al., 2004), and green exercise improves 
mood.  
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Self-esteem and mood are important indicators of current and future well-being 
and therefore affect life pathways of both adults and children. Self-esteem is a 
determinant of short- and long-term psychological wellbeing. It refers to a 
positive or negative attitude towards self and is an evaluation of a person’s sense 
of worth or value (Blascovich and Tomaka, 1991). It is commonly accepted as a 
key indicator of emotional stability and is thus a contributor to mental wellbeing, 
quality of life and survival (Huppert and Whittington, 2003). High self-esteem is 
related to security and closeness in relationships (Murray, 2005) which helps to 
foster social connectedness. Young people with high self-esteem are less 
susceptible to peer pressure and alcohol abuse and perform better at school 
(Zimmerman et al., 1997), and adolescents with high self-esteem are less 
vulnerable to bullying (O’Moore & Kirkham, 2001). By contrast, low self-esteem is 
closely linked to mental illness and the absence of psychological wellbeing. 
Individuals exhibiting low self-esteem often show signs of self-rejection, self-
dissatisfaction and self-contempt.  
 
An individual’s level of self-esteem also has implications for health behaviours, 
motivations and lifestyle choices. High levels of self-esteem are associated with 
healthy behaviours, such as healthy eating, participating in physical activities, not 
smoking and a lower suicide risk (Torres and Fernandez, 1995). High self-esteem 
is also associated with positive qualities such as independence, adaptability, 
leadership, stress resilience, life satisfaction, social adjustment and greater 
academic and work achievements (Biddle et al., 2001).  
 
Mood is the host of “transient, fluctuating affective states” that can be both 
positive and negative (Hull, 1991). Mood is an integral component of daily life and 
has a strong influence on feelings of happiness, being able to appreciate the 
moment, being willing to help others, coping with stressful situations and general 
quality of life (Berger et al., 1999). Mood is linked with physical health and is 
known to affect the immune system and healthy behaviours, and has the 
potential to affect the onset of specific diseases (Melamed, 1995; Flory et al., 
2004). Stimulating mood states of fear and anger can lead to heart disease, 
strokes and reoccurrence of chronic autoimmune diseases, such as rheumatoid 
arthritis or asthma, and long-lasting moods of fatigue and hopelessness may be 
associated with the development of cancer and repeat myocardial infarctions 
(Leventhal et al., 1998).  
 
Mood states are known to influence long-term health by both direct and 
secondary pathways. Direct pathways relate to the immune system, with 
numbers and activities of B and T lymphocytes, macrophages, antibodies, 
leukocytes, pathogen invasion responses and shift in energy balance all affected 
by mood states (Maier et al., 1994). Secondary pathways centre on lifestyle 
choices which are influenced by mood states. Outcomes of these behaviours may 
include obesity, nutritional deficiencies, eating disorders, smoking, illicit drug use 
and reduced physical activity participation (Cohen & Rodriguez, 1995; Thayer et 
al., 1994). Acute changes in mood are generally maintained for 2-4 hours post 
exercise (Raglin & Morgan, 1987; Thayer, 1996). However, this relatively short 
duration of enhanced mood has a positive influence on quality of life including 
more social interaction, improved productivity and better behavioural choices 
(Berger et al., 1999). Engaging in regular exercise over the long-term can 
contribute to more sustained changes in mood. 
 
 
5.4. Social Capital, Activity and Health 

 
It is well-established that trusting relationships help to change attitudes and 
behaviour as well as having an effect on health (Kawachi et al., 1997; 2001; 
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Cuddeford et al., 2004). Conversely isolation and negative feelings make change 
more difficult and also affect health (Ostrom, 1990). The value attached to 
relationships constitutes a form of capital, which has come to be known as social 
capital. This includes a person's contacts and networks; the common rules, norms 
and sanctions that regulate behaviour together with the reciprocity and 
exchanges that build friendships, respect and ultimately trust (Pretty and Ward, 
2001).  
 
Three types of social capital are commonly identified. These are the ability to 
engage positively with those closest to us who share similar values (referred to as 
bonding social capital). Working effectively with those who have dissimilar values 
and goals is called bridging social capital. Finally the ability to engage positively 
with those in authority either to influence their policies or obtain resources is 
termed linking social capital (Woolcock, 1998, 2001; Pretty, 2003; Hall and 
Pretty, 2008). To gain the most from social capital, individuals and communities 
require a balanced mixture of bonding, bridging and linking relationships (NESF, 
2003). Social capital is a valuable asset that helps people achieve their own 
goals. 
 
One of the central themes of Putnam’s Bowling Alone (1995) is that although just 
as many people in the US go ten-pin bowling as they did in the past, today they 
tend to bowl alone or in small groups of existing friends. When individuals were 
members of competitive teams in a league, then they tended to play teams from 
other social and ethnic groups within cities, and as a result bridging social capital 
was built through regular contact.  
 
It is clear that people engage with the outdoors not just for the connection to 
nature, but to provide the setting for the building of social capital (Kawachi et al., 
1997; Brugha et al., 2003; Krenichyn, 2004, 2005). Nature is good for health; 
green places are good for social capital. Strong social support keeps the elderly 
alive (Brugha et al., 2003), and membership of sports clubs contributes to well-
being. There are 30,000 football clubs in the UK, and some 350,000 people 
participating at least once per week in rugby, cricket, athletics and swimming.  
 
There are clear benefits to children of formal sports. The majority of schools in 
the UK achieve the recommended target of two hours of curriculum PE every 
week (DCSF, 2007), although PE lessons alone do not provide sufficient 
opportunity to meet current guidelines for physical activity. PE can have a 
positive influence on children’s perception of the importance and value of activity 
and exercise and shapes their attitude towards it (QCA, 2005). The Government 
is currently aiming to increase school and community sports participation by 
young people to 5 hours per week (PE and sport strategy for young people). 
 
Thus, investing in social capital would improve morbidity and mortality rates 
(Kawachi et al., 1997). High trust reduces mortality, and group membership 
reduces all-case mortality. Income inequalities leads to disinvestment in social 
capital (Brugha et al., 2003). Volunteering has also been shown to increase 
longevity in the elderly (Greenfield and Marks, 2004). 
 
 



 27

6. Policies, Design and Interventions 
 
6.1 Urban Design 
 
It is now clear that urban design affects children’s health. Despite the lessons 
learned from the negative social consequences of poor urban planning in the post 
second world war period, many mistakes are still being made today as cities 
spread outwards, with significant consequences for public health (Davis, 2002; 
Frumkin et al., 2004; Frumkin, 2005). As urban regions diffuse into former rural 
areas, they produce settlements with low density, a heavy reliance on motor cars 
for transport, and increasing segregation of communities from one another. 
Urban sprawl also influences air pollution, produces heat islands, changes 
physical activity patterns, increases motor vehicle crashes, makes physically 
active transport difficult, and eventually shapes mental health and social capital. 
All this leads to significant health consequences which are rarely acknowledged by 
urban planners. 
 
In the USA the average for daily travel to work is now 40 miles (Brownson et al., 
2005a, b). Vehicle miles per day since 1950 are up from 8 to 25 miles, and 
vehicles per licensed owner have increased from 0.7 in 1950 to 1.1 today. In the 
UK, private car numbers rose from 2 million in 1950 to 15 million in 1980 and 26 
million today. Walking declined from 87 hours per year in 1975 to 67 hours in 
2005. The prevalence of open space and urban design affects levels of activity 
(Gomez et al., 2004; Atkinson et al., 2005; Lee et al., 2005). Thus “environments 
that promote good health might be crucial in the fight to reduce health 
inequalities” (Mitchell and Popham, 2008). Greenways and parks in cities are 
important for active travel, and also increase local property value (Lindsey et al., 
2004; Wendell-Vos et al., 2004; Savills, 2006). There also tends to be more 
walking and biking in dense neighbourhoods and to small schools (Braza et al., 
2004). 
 
In the USA, it has been found that “greener neighbourhood common spaces give 
rise to stronger neighbourhood social ties”. Residents in urban areas with more 
local green space had “more social activities and more visitors, knew more of 
their neighbours, reported their neighbours were more concerned with helping 
and supporting one another and had stronger feelings of belonging”. This 
indicates that regular contact with nature is indispensable, as residents prefer 
areas with trees and grass and negatively respond to barren areas without 
vegetation. The mere presence of trees encourages more frequent use of the 
outdoor space and experiencing nature reduces mental fatigue, diminishes 
sensations of stress and has positive effects on mood (Kuo et al., 1998; De Vries 
et al., 2003). This raises a question as to why we not do this routinely in the 
planning of settlements. 
 
There appears to be a dose-response relationship, too, with a significant inverse 
relationship between the number of times an urban open green space is visited 
and the level of self-reported stress experienced. A recent study of eight 
European cities found that in places with more greenery and less graffiti, people 
were more likely to take exercise and thus reduce obesity. Residential 
environments with high levels of local green space had people three times more 
likely to be physically active, and 40% less likely to be overweight (Grahn and 
Stigsdottir, 2003; Ellaway et al., 2005). The amount of time spent per week in 
urban green areas is also influenced by the distance to home or work. People who 
live 50 metres or less from the nearest green area visit them three to four times 
per week. If this distance is increased to 300 metres, then the number of visits 
falls to two and a half, and if the distance is 1000 metres, then visits occur only 
once a week. If residents have few green environments within their local area, 
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they do not compensate for this by visiting more distant public parks or urban 
forests more frequently.  
 
 
6.2 Government Policies 
 
Government are increasingly recognizing the need to promote daily physical 
activity for health. In the UK, Nice (2009) has issued guidelines and PSA targets, 
and the Department for Schools, Communities and Families (2009) has published 
a new strategy for children and young people’s health.  Nonetheless, rates of 
walking and cycling are still on the decline. Echoing the five pieces of fruit and 
vegetable recommendation for diets, individuals are now being encouraged to 
undertake at least five half-hour bouts of moderate physical activity per week, or 
10,000 steps per day (approximately 4 miles). 
 
There are many possible policy actions that can be used to encourage widespread 
change (Matson-Koffman et al., 2005), but these tend to assume that an 
intervention will lead to permanently changed behaviours. Simple prescriptions, 
such as “move more, eat a little less”; “use the stairs, park a little further away”, 
may help to raise public awareness, but they do not guarantee outcomes at the 
population level (Norman and Mills, 2004). Increased provision of school PE and 
outdoor play is known to help, as are after-school programmes (Romero, 2005). 
Again, though, if such programmes cease because of lack of funding, there is no 
certainty that behaviour will not revert. Transport policy is similarly hard to 
change, as the motor car has become central to most people’s mobility (Smith 
and Bird, 2004). In Finland, for example, progressive policies increased 
participation in recreational physical activity in all age groups, especially around 
sports and the outdoors (Vuori et al., 2004). But participation in cycling and 
walking fell, as these were affected by different factors and policies.  
 
Policies also tend to focus on facilities rather than behaviour. One notable 
success, though, was to make swimming at local authority swimming pools free 
from mid-2009, and this increased use substantially. From April 2009, 211 
councils offered free swimming to under 16s and over 60s, with investment from 
the government Free Swimming Programme (DH, 2009). Nonetheless, there will 
need to be radical changes in social and physical environments and policies if 
activity levels are to change permanently (Pretty, 2006; Sallis et al., 2006). 
 
Many of the effects of unhealthy behaviours are reversible, and it is never too late 
to gain the benefits of change (e.g. walking for the elderly; Fisher and Fuzhong, 
2004). Cardiac rehabilitation programmes that include physical activity increase 
survival and reduce re-hospitalisation, but tend also to need social support, a 
positive environment, and personal motivation amongst participants to continue 
the behaviour (Fleury et al., 2004). Breast cancer rehabilitation with regular 
exercise (30 mins walking five times a week) and increased fruit and vegetable 
consumption doubles the survival rate after 5-11 years (Pierce et al., 2007), with 
the death rate falling from 14% to 7% for those with the healthy lifestyles.  
 
It is also clear that rehabilitation of degraded natural habitats works and pays – it 
results in an increase in the number of visits and people then stay longer 
(Evenson et al., 2005; Barton et al., 2009). In a similar way, engagement with 
the national forest has been shown to change attitudes and establish new and 
important memories (Morris and Urry, 2005; Ryan and Greese, 2005). There are 
thus good economic reasons for protecting existing green spaces and 
rehabilitating other places to increase access and use. The costs and benefits of 
bike and pedestrian trails in Nebraska have been assessed: per capita costs are 
$209 per year, but medical benefits are $564 per capita, giving a cost-benefit 
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ratio of 2.94. This suggests that these kinds of investments are worthwhile. In 
the UK, an analysis of the Walking the Way to Health Initiative’s 500 local 
schemes has recently shown that if all the population of England were afforded 
good access to green space and walked regularly, then there would be a saving to 
the health service of £2 billion annually (NE, 2009). 
 
Some 15% of GPs now use exercise referral schemes (there are estimated to be 
1300 across country: Mental Health Foundation, 2005), but many remain 
convinced they are ineffective. In the UK, 92% of GPs use anti-depressants as 
their most common treatment for mental ill-health. However, there are signs of 
change, with the Department of Health calling for a well at work scheme (DoH, 
2009), and Natural England calling for a focus on the values of the Natural Health 
Service to complement the established National Health Service (NE, 2009). In 
short, Active Living policies (Sallis et al., 2006) need to be integrated into all 
aspects of public policy. 
 
 

7. Ten Priorities 
 
We suggest ten priorities for action to improve the well-being of children and 
adults: 
 

1. Encourage a better understanding of the long-term outcomes of parental 
and social connections during ages 0-5. 

 
2. Encourage more outdoor free play for children aged 6-11. 

 
3. Develop better provisions for teenage children aged 12-18 to congregate 

in their own communities. 
 

4. Encourage GPs and other medical professionals to accept that nature and 
the outdoors deliver important immediate and long-term health benefits. 

 
5. Encourage planners to incorporate access to green space as a fundamental 

right for all people. 
 

6. Encourage schools to incorporate use of gardens, allotments and 
woodlands as a regular part of the curriculum. 

 
7. Evaluate the outcomes of outdoor play and green education on the 

cognitive capacities of children and their long-term health. 
 

8. Assess the full economic benefits (personal and public) of a shift in life 
pathways from unhealthy to healthy for all age groups. 

 
9. Assess how policies and institutions can best encourage widespread 

behaviour change that becomes a matter of preference and choice rather 
than enforcement. 

 
10. Establish a national priority in all areas of public policy for all modes of 

physical activity in all types of green space. 
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