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[5.5] Transportation and promoting physical activity among older people	Comment by Samuel,Nyman: Hi Charles
This has come a long way since the initial draft you sent, so thanks for working this up into a full chapter. I’ll need you to review this though over a few main points:
[1] The chapter (including references) is to be a maximum of 7500 words. You are currently about 900 words over the limit, and so we’ll need you to go through and edit the chapter down; there are some places that I highlight where I felt it got a little repetitive and so would make for a sharper chapter.
[2] The chapter still comes across as Great Britain – centric, rather than for an international audience. When you go through and review the chapter, can you please check to see if there’s any UK references that can be swapped for references from outside the UK. e.g. when you’re illustrating a point you might be able to use an example from elsewhere. In doing this it will help make the chapter more relevant to readers outside the UK.
[3] Each chapter has the option of using 1 figure or 1 table (1 max). You have proposed 3 figures and 1 table (4 total)! While some chapter authors have decided not to use a figure / table and have created space for some to use more than 1, we’ll need you to limit your figures / tables to 2 total. Can you find a way of merging the figures so that they all fit on to 1 page of A4? If so, you could keep all 3 figures (combined into 1 large figure as it were). If not then perhaps we can have just 2 figures. The table does duplicate the text in the main body so I’d suggest removing it anyway.
Charles Musselwhite, Centre for Innovative Ageing, Swansea University. 
Abstract	Comment by Samuel,Nyman: Edited to keep within the 75 – 125 word limit
Walking and cycling (‘active travel’) as part of daily routines can promote moderate physical activity, improving overall health and wellbeing. However, Yet physiological or cognitive changes associated with ageing can make active travel more problematic for older people. Bbarriers in the built environment, for example poorly maintained pavements, slippery or icy surfaces and poor places to cross the road can make the environment very difficult for older people to walk or cycle in. Streets and roads around the world tend to be designed most prominently for vehicles and there is a need to create spaces to separate vehicles from walking and cycling, where possible, to reduce danger, psychological intrusionpollution and noise. Spaces must be made legible and attractive to encourage older people to walk and cycle too. With regards to norms, where walking and cycling is part of a culture, more older people walk and cycle.  Better governance is needed to manage the different stakeholders and users of the built environment and give more power to vulnerable users, such as older people. 	Comment by Samuel,Nyman: Not overly sure what you mean by this term, so wondering if can remove from the abstract?
Introduction
This chapter will provide an overview of the opportunities and barriers that transport provides for promoting physical activity in later life. This will include discussion of older people’s patterns of using physically active modes of transport (walking, cycling, and walking with using public transport) compared with sedentary modes of transport (use of cars).
Maintaining mobility in later life is important for maintaining health and wellbeing. It enables older people to stay in close contact with family and friends and reduce loneliness. It keeps people connected to neighbourhoods, reducing isolation through affording access to services, shops and facilities and allows people to engage in sports and leisure (WHO, 1999). Walking and cycling (‘active travel’) as part of daily routines can promote moderate physical activity, improving overall health and wellbeing (WHO, 1999; Saelens et al., 2003).
In the wealthy Western world we people live in a hypermobile society where connections people must traverse further distances than ever before to stay connected to family and , friends and to be able to access, work, services, shops and hospitals require further distances than ever before to be traversed. Consequently, on the whole,  this is most conveniently met through the use of private vehiclescars. This is especially true for people who may have mobility difficulties due to age that make walking, cycling or even usingand using a bus more problematic and is especially true in rural areas poorly served by public transport and with dispersed services and shops (Parkhurst et al., 2014). Unsurprisingly, there has been an unprecedented growth in the use of private mechanised mobility among the older population in most wealthy countries, most notably a huge increase in driver licences held among older people and also the number of miles driven.	Comment by Samuel,Nyman: I should suspect that rural living is even more the case as well….
Active Travel: Walking and cycling
There are direct benefits of continuing active travel in later life. Regular walking or cycling has been found to reduce cardiovascular disease by around 30% and reduce all-cause mortality by 20% (Hamer and Chider, 2008), through reducing the risk of coronary heart disease, stroke, cancer, obesity and type 2 diabetes (NICE, 2013). It also keeps the musculoskeletal system healthy and is good for mental health (NICE, 2013). 
Many older people’s physiological or cognitive changes can restrict their personal mobility. This is amplified for those who have to give-up driving (Musselwhite and & Shergold, 2013). A lack of personal mobility can be a significant contributing factor to societal exclusion, for example reducing accessibility to shops and services and limiting chances for social or cultural activity and exchange (Preston and & Raje, 2007). Unsurprisingly, older people who are restricted in getting out and about are far more likely to report being lonely and depressed (Fonda, et al., 2001; Ling and Mannion, 1995; Ziegler and Schwanen, 2013) and have reduced quality of life (Schlag, et al., 1996). 	Comment by Samuel,Nyman: Note that we’re using APA format, and so need to use “&” when citations appear in brackets like this

Amount of walking and cycling among older people
In many western cultures, there is an increase in driving, especially among the older age groups. As an example, in 1975, in Great Britain, only 15% of people aged over 70 years of age held a driving licence. This has increased to 62% in 2013 (DfT, 2015a; see figure 1). This increase is more prouned in females (In 1975 only 4% of females over 70 held a driving licence and now almost half do) (47%).  In 1975, 32% of males held a licence in 1975 to 80% in 2014 (DfT, 2015a). 



Figure 1: Percentage of driver licence holders by age categories in Great Britain between 1975 and 2013 (drawn from DfT, 2014). 	Comment by Samuel,Nyman: We still have the typos in the dates on the X axis that need correcting e.g. “911”

Across all modes, miles travelled falls in later life. In Britain, those over 70 travel 4,215 miles per person per year compared to 6,284 miles/person/year for under 70 year olds (DfT, 2015a). Number of miles driven per person per year falls from 70 years onwards (1,905 miles/person per year against an average across all ages of 3,235 miles/person per year in Britain, for example) but has increased compared to previous generations. For example, since 1995, Britain has seen an 8% reduction in the number of miles driven across all age groups. Yet for those aged 60-69 number of miles driven per person per year has increased by 37%, for the over 70s the figure is a 77% increase. (DfT, 2015a).	Comment by Samuel,Nyman: Perhaps worth referring to period / cohort / ageing effects?	Comment by MUSSELWHITE C.B.A.: I’m reducing this section and running out of room, so although useful I won’t! Sorry!
In many countries the increase in driving is also coupled with a decrease in use of active modes of transport. For example, the average distance walked per person per year has fallen over the last 20 years. In Great Britain this is by about  9% since 1995/97, despite people travelling further on average each trip (+28%) due to the number of walking trips per person falling by almost one third. Those aged over 70 walked 119 miles per person per year, those aged 60-69 walked 167 miles per person per year in 2015 in England. Walking accounts for 2.77% of all miles and 21.88% of trips undertaken across all ages. For older people walking accounts for slightly fewer miles and trips per person. For 60-69 year olds, walking accounts for 2.3% of all miles and 18.31% of all trips and for 70 year olds, walking accounts for 2.5% of all miles and 18.29% of all trips. Over the past 13 years number of miles walked has fallen across all age groups including older people, who on the whole walk fewer miles than the average across all age groups (see figure 2; DfT, 2015a).  Germany and France have seen very similar decline in walking as Britain. The United States (US) has not seen a decline, but has a far lower rate of walking at around 11% of all trips made across all ages. This rate is lower the older the resident in the US,  with only 9% of all trips made by 65+ year olds. Conversely, in developing countries older people are much more likely to walk long distances, especially those from lower socio-economic backgrounds (Prohaska et al., 2012). 	Comment by Samuel,Nyman: Assume all of this is for Great Britain? Need a reference. It is all data from GB as well which is now getting a bit much. Perhaps some of the density of the data in the paragraphs can be taken out given we have 3 figures to point the reader to (and in the text note the main trends).	Comment by Samuel,Nyman: In instances like these, it would be great if we could reverse the order and use of data. E.g. use German or French data to make the points in change of miles per person year, etc., and then say same decline noted in Britain.	Comment by MUSSELWHITE C.B.A.: Figures on walking and cycling are not kept as well as they are in the UK. There is no national travel survey in France or Germany but we do have general figures every few years or so. See http://www.wctrs.leeds.ac.uk/wp/wp-content/uploads/abstracts/rio/general/2577.pdf 
Also I have had to interpret figures in the Uk to come up with these stats which I can’t do with the Netherlands – the only other European annual survey as they don’t give you the raw data (without much fuss – forms demanding to know what you’re going to do with it and signing your life away!)
There are different patterns in the Netherlands and in Denmark, . although Although a similar % of walking trips are made per person as in Britain, this has remained steady over the past 30 years (compared to a huge decline in the Britain) (see Pucher and Bueler, 2012). Over a quarter of trips made are on foot in the Netherlands and almost a fifth of all trips in Denmark. This does not differ by age much, in the Netherlands 23% of all trips made are on foot for those aged 60-69 and also for those aged 70-84 years . In Denmark 15% of all trips made 60-69 year olds and 70-84 year olds are made on foot. There has not been a significant change in walking among older people in Netherlands and Denmark that is seen elsewhere. Quality infrastructure, planning for walking and cycling and cultural norms are generally seen as reasons for this (Pucher and Bueler, 2012).  In addition in later ife has not reduced significantly in the past 30 years. 	Comment by Samuel,Nyman: This sentence needs tweaking to make it clearer


Figure 2: Number of miles walked per person per year in England by age between 2002 and 2015 (DfT, 2015a).
Although the number of cycling trips has remained broadly constant in recent years, the average distance cycled per person has increased (+26% since 1995/97), as has average cycle trip length in minutes (+36%). Cycling accounts for 0.8% of all miles and 1.85% of trips undertaken across all ages. For older people cycling accounts for fewer miles and trips per person across all European countries, especially for those aged 70 and over. For 60-69 year olds, cycling accounts for 0.73% of all miles and 1.74% of all trips and for 70 year olds, cycling accounts for 0.31% of all miles and 0.66% of all trips per person per year. Significantly fewer miles are cycled per person per year for those aged over 70 in the UK compared to the average across all age groups (see figure 3). Distance cycled per person per year in England was 15 miles for those over the age of 70, 52 miles for 60-69 year olds and 53 miles across all age groups. Number of miles cycled per person per year has increased over the past 13 years for 60-69 year olds, but not so for the 70+ age group (DfT, 2015a; figure 3). Despite a low amount of cycling in the 60+ age groups, it is worth noting that over a quarter of British 60-69 year olds own a bicycle (27%) and 17% report having ridden a bicycle during the last year (Jones et al., 2016). In the United Kingdom, older people who own and use a bicycle are more likely to be wealthy,ier white and males (Jones et al., 2016). In addition, older people living in rural areas cycle three times as far as those in urban areas (Jones et al., 2016). 	Comment by Samuel,Nyman: No reference given – assume Great Britain data again?
This whole section of the chapter appears to be driven by GB data. Can we present international trends / data first and give them priority when illustrating points with data, and then move on to compare with Great Britain?


Figure 3: Number of miles cycled per person per year in England by age (after DfT, 2015a).
The amount of cycling in the UK among the older (and indeed the younger) population are low compared to other northern European countries. For example, cycling accounts for 23 per cent of trips made by older people in the Netherlands, 15 per cent in Denmark and 9 per cent in Germany, against less than 1% in the United Kingdom (Pucher & Buehler, 2012; DfT, 2015a). 
Walking and road user safety
In the UK, people over the age of 70 make up 11.8% of the population (ONS, 2015), and account for around 8% of pedestrian activity (DfT, 2015a,b). Older people also account for a staggering 42.8% of all pedestrian fatalities: 191 deaths from 446 across all age groups in total (DfT, 2015a,b). That means almost half the pedestrians killed on roads come from just over 11% of the population. Countries that have more stringent licence renewal process for older drivers, can face an increase in the number of road traffic related injuries and deaths with older people, as people switch from the car to being a pedestrian (Mitchell, 2013). 
A look at police data, collected at the scene of road collisions in Britain, shows that failure to judge vehicle speed is a significant factor in older people’s road collisions as pedestrians (DfT, 2015b). This correlates with data in Australia Australia (Job, 1998), France (Domnes, et al., 2014), the Netherlands (Dijkstra, & Bos, 1997) and several other countries (See PROMISING, 2001). Generally, older pedestrians look less at traffic and accept significantly smaller gaps in traffic when crossing the road than younger pedestrians. Looking at the barriers to walking for older people as discussed by themselves may help reveal where safety improvements can occur. 

Key barriers to being a pedestrian in later life
Barriers to walking as seen through the eyes of older people have been identified in a number of projects from various places across the world (Alves et al., 2008; Dunbar et al., 2004; Newton and Ormerod, 2008, 2012; Newton et al., 2010; Stahl et al., 2008; Sugiyama and & Ward-Thompson, 2007, 2008; Wennberg, 2009). They can be summarised as follows:	Comment by Samuel,Nyman: See above – in-text citations need to be APA format
· Poorly maintained pavements. Maintenance of pedestrian areas is crucial, not just for aesthetics but also for safety and concerns for falling, again as evidenced by older people themselves. Research for the Inclusive Design for Going Outdoors (IDGO) project in the United Kingdom, for example, using Go-Along interviews, where the older person leads the researcher on a walking route and describes enablers and barriers, has found how frequently cracked or poorly maintained pavements hamper walking, difficulties walking and balancing on tactile pavements (Newton and Ormerod, 2012) and the importance of using appropriate  non-slip materials to use that are easily replaceable when necessary (Newton and Ormerod, 2008). Poor surfaces, caused sby fallen leaves, rain, ice or snow, for example, can also be a barrier. There is a tendency amongst councils to clear roads of ice and snow but not always pavements and this becomes a real barrier and hazard for older people’s active mobility in winter months across many European countries (Wennberg, 2009). 
· Continuous ability to walk. To enable walking walking, older people need a distinct area dedicated to walking, where a pathway, pavement (or sidewalk) is preferred and the wider and more away from the intrusion of vehicles the better. There are also concerns over sharing the space with cyclists and also where there are other pedestrians in large numbers.  In addition, to foster continuous walking, there needs to be space to stop and dwell along with appropriately located and safe and accessible public conveniences and seating (Newton, et al., 2010).
· Poor crossing facilities. Inability to cross the road has been cited as a crucial factor that reduces older people’s confidence with getting out and about, and can mean older people make large detours to avoid crossing dangerous roads, make fewer trips or even stay at home (Lord et al., 2010; Zijlstra etal., 2007). Time spent travelling tends to be viewed by authorities as wasted time, a cost to the individuals and society. As such transport policy and strategy is often geared around the need to reduce travel time. An example of this is evident when transport modes compete, where the emphasis is placed on reducing the travel time of private vehicles on business and while increasing the travel time of thatfor those are not on business. Hence, crossing points tend to be put in largely where vehicles might be hampered by large volumes of pedestrians crossing. In the United Kingdom, the most common form of crossing is the Pelican crossing.  This consists of a traffic lighted crossing point, with green (go) and red (stop) phases for drivers and pedestrians. The Department for Transport in the United Kingdom typically suggest the time for the green phase for pedestrians should be set at a walking speed of between 1 and 1.22 metres per second (or around 4 feet per second).   Suggesting walking speeds of around 1.2 metres per second for signalised pedestrian crossings is found almost universally around the World. Research suggests older people do not walk anywhere near this speed. Musselwhite (2015), using three case study areas in the United Kingdom, found 88% of people aged over 65 did not walk at this speed. This increased to 94% of older females over the age of 65. Previous research has found similar results, suggesting older people’s average speeds are between 0.7 and 0.9 metres per second. This concurs with previous research which has found similar issues with crossing times for older people (e.g. Asher et al., 2012, Newton and Ormerod, 2008). 
· Poor or no lighting. Poorly lit streets especially in poor weather or at night have a negative effect on older people using the street, especially as older people are more likely to have difficulty with luminance. It can also reduce confidence through concerns about safety (Shumway-Cook, et al., 2003). 
· Noise. High levels of noise, especially from heavy traffic, can be especially distressing to older people who are more likely to suffer hearing problems (Balfour and Kaplan, 2002; Burholt et al., 2016).
· Legibility. Spaces must be legible for the user, in that . tThey must demonstrate to the user what can happen in the space and be broken up into separate areas for different types of activity clearly marked. Formal signage is not always necessary, as the space itself can afford to others what activity is expected in the area. Spaces that are too open and wide can be viewed negatively as they are difficult to navigate and lack legibility, even if they are totally pedestrianised (Atkin, 2010). Conversely small spaces meaning older people have restricted passing space can be an issue, especially if the older person cannot turn their body quickly which can be an issue in later life (Musselwhite, 2015)
· Pollution. Smog is a deterrent for older people to go out walking, especially in developing nations, c. Cities in India are particularly a no no-go go area for older people at certain times of high pollution. Wealthier nations can also suffer similar problems, ; Japanese cities and at times European cities can be at risk for older people (Deguen et al., 2010).
· Natural elements: The climate can effect older people’s walking (Burholt et al., 2016). High or very low temperatures can stop people walking, as can weather variability or extreme weather conditions, for example wind, snow, ice or rain especially. This can be mitigated through shelter, especially natural green vegetation cover (e.g. Williams et al., 2012).  Topography is also an issue, especially hills can be a barrier to walking for older people.
· Land use.  Having services within walking distance from home has been linked to increased walking (Strath et al., 2012). In addition, access to nature, especially green field, trees and sounds of natures and are also related to more walking among older people (Burholt et al., 2016; Gauvin et al., 2012; Strath et al., 2012). 	Comment by Samuel,Nyman: I’ve suggested removing the Burholt bit because it seems to just repeat the same info above, and is only data from the UK
At a neighbourhood level, in the UK, Burholt et al (2016) found the following four areas important to older people for creating age-friendly neighbourhoods:
· Natural Elements. Having green areas including public grass verges, trees and being able to hear nature were important to older people. 
· Incivilities and Nuisance. Traffic, industrial or other noise, litter, dog fouling, broken glass and cars passing all negatively affect older people’s perception of neighbourhoods. 
· Navigation and Mobility. The local area must have legible road signs, have lit streets and alleyways, have well maintained pavements with good width and not have too steep-a-gradient both at the microscopic level stepping on and off kerbs, but also at a wider level with regards to topography.
· Territorial Functioning. External beautification, nature of parking, garden maintenance, property maintenance, lack of Industrial/commercial outlook were all found to be important to an older person’s perception of neighbourhood. 
Hence, there is an important aesthetic quality to neighbourhoods that make an area attractive that are as important as the more functional elements of a street.  

Improving street design at a strategic, policy and practitioner level
To design a street network, there needs to be a full understanding of the needs, wishes and desires of the users, including understanding of issues and problems. Transport planning in all countries has for too long over relied on statistics, models and technical manuals and guidelines at the expense of beauty, harmony, interiority and animals and this has inevitably led to the development of bland, vehicle-centric roads and streets with little understanding of humanness or humanity (King, 1991). There has also been an over reliance on collecting vehicular data at the expense of pedestrian or cyclist behaviour adding to an imbalance of representation when designing streets.. Traffic calming measures, physical changes in the road layout made to slow down vehicles such as speed humps, build outs or chicanes, have a bad name for themselves because they have traditionally been implemented using poor materials or are not in keeping with the area. It may make the area look problematic, since they tend only to be placed in areas with speeding vehicles. There may be better ways of using traffic calming perhaps using more natural materials; utilising cattle grids, hedges or overhanging trees as gateways; or psychological calming – the use of narrowing (by trees or hedges, for example) or altering perceptual cues (for example using road markings to create the impression of narrower roads or to eradicate road markings altogether) has had some success, for example (for reviews see Elliott et al., 2003 and Kennedy et al., 2005). 
Building on work by Alves et al. (2008) and, Sugiyama and & Ward-Thompson (2007,; 2008), and Musselwhite (2014), and taking the principles of good design, it is possible to design streets around recognised objectives of urban design as set out by CABE(2011) (see table 1):
(a) Safe and accessible space
· Ease of movement - should be enhanced for all users, along with permission to stop and dwell through benches and places to lean and creating focal points to commune at including fountains, works of art, sculptures, memorials or trees, gardens and other greenery. 
(b) Legible place
· Legibility – area should be designed in a way that is easy to understand and interpret, not just with signage but with other visual and tactile cues as well to help determine legitimacy in activity and determine use. Legibility does not always have to be constant; people can adapt as with new designs, for example older people are able to adapt to changes in the urban environment that allow vehicles and pedestrians to use the same space; they were fine using shared space (Hammond & Musselwhite, 2013). This case study was at Widemarsh Street, Hereford, in the UK, an area of low traffic volume, and more research is needed where high volumes of traffic may be found. 
· Adaptability –The place should be built to adapt to changes in the needs of users, policy and legislation over time.  There will be a higher percentage of older people using the built environment and a need to reflect that in design, for example. 
· Diversity and choice – Allowing area to be used by a large variety of individuals and uses, with minimum exclusion.  Space heterogeneity is to be encouraged where possible. Older people 

(c) Distinctive and aesthetically pleasing space
· Character – streets should have character and reflect local identify, history and culture. Utilising local art and architecture can help enhance distinct and unique character and identity. Older people, especially those living with cognitive decline or dementia, connect well to elements of a past that they know and recognise (Mitchell and Burton, 2006; Musselwhite, 2014). In the built environment connectivity occurs therefore through distinct buildings, road layouts and names of streets and buildings. Consideration must be given to understanding people’s connections to place in order to help people navigate and feel confident with the space
· Continuity and enclosure - Continuity of public space helps older people define their role within that place. A sense of purpose can be afforded from the layout of space; is it somewhere they can sit and dwell, is it a corridor to another place can be gleaned from the layouts provided. Increasing privatisation of public space is a threat to older people. Private space is often heavily managed and designed for particular commercial reasons, for example as a managed corridor to encourage certain kinds of people into shops, offices or housing. Hence they lack public amenities of other areas and restrict behaviours of older people that may exclude them from using that space, for example a lack of benches and  lack of public conveniences which may be deemed by the landowner as unnecessarily costly or indeed a direct threat to further use of the space nearby (Musselwhite, 2014). For example, not providing public benches near cafes, coffee shops, restaurants and bars in the hope of encouraging people in who need to sit and further encouraging them to purchase goods. 
· Quality public realm – uneven or cracked pavements are a large contributor to falls in later life. Research from the United Kingdom suggests almost 1 in 10 older people will have had a fall due to a damaged or uneven pavement (Age UK, 2012; Nyman et al., 2013).  Having a fall can have a large detrimental effect on older people’s confidence to go out, increasing isolation and reducing independence.  There needs to be careful consideration for materials used, Newton and Ormerod (2008) provide excellent guidance based on discussions and trials with older people in the UK. They found older people prefer tarmac as a surface, largely for its smoothness, as long as it is not slippery. Paving slabs are seen as aesthetically pleasing in the environment, but must be laid and maintained properly and all be a similar height without cracks. Cobbles were seen as very aesthetically pleasing and in keeping with historical perspective of many cities, towns and villages in the Europe, in particular, but were conversely seen as very difficult to walk on in later life. Gravel was almost uniformly rejected on aesthetics and ease of walking.  Maintenance and repair is vital and older people are encouraged to be active in reporting problems to the relevant authorities and be much more involved in the design of materials used (Age UK, 2012). All councils need to ensure that pavement repairs are carried out promptly and that people are encouraged to report problem areas.   	Comment by Samuel,Nyman: I’ve looked at environmental factors and falls; you can use my 2013 paper in BMC Geriatrics to get refs on this in the intro / discussion for example. I would be sceptical of this data coming from Age UK. Is this in response to one of their surveys (subject to self-selection bias, and the bias that people attribute falls to external causes due to the stigma of falls and distancing from self-blame)? It seems to be a rare event when you can pinpoint a fall to one external feature like this…	Comment by MUSSELWHITE C.B.A.: Does your study say 7/88 falls are due to poor paving. Same kind of rating? Good findingthat most falls are unattributable though. Interesting. 	Comment by MUSSELWHITE C.B.A.: If you want to add a sentence or two then do!
Hence there is a need to address the utilitarian and practical improvements that enable movement through improving the quality of public spaces.  . In a study on High Streets, legibility and comfort are seen to be associated with place attachment for those of all ages, the street must be seen to be providing for needs and afford spaces to dwell, sit and perform the activities (Ujang, 2012). A major problem is that although the users of the place see the street as one coherent whole, there might be several different providers or decision-makers involved in making the street the way it is. A great example is provided in Age UK’s Pride of Place campaign (Age UK, 2012). They cite the many different actors involved in shaping and decision-making with British streets: the pavement is usually the responsibility of the county council, the benches, litter-bins and toilets may well be the parish or borough or a combination of both. A bus shelter may be borough council funded in partnership with a private advertising company and the bus company another different private company altogether (remembering that the free bus pass is funded by central government, but administered by the county council!) It is no wonder that older people’s needs get lost among the different groups responsible for the space. 

	(1) Safe and accessible space – feel you are safe there
Sharing space – feel you have room to move, space to dwell for safe interactions with other users
	Ease of movement 
	Movement should be enhanced for all users, along with permission to stop and dwell through benches and places to lean and creating focal points to commune at including fountains, works of art, sculptures, memorials or trees, gardens and other greenery.  

	(2) Legible place. Psychological attachment and legitimacy - feel you should be there
	Legibility
	Area should be designed in a way that is easy to understand and interpret, not just with signage but with other visual and tactile cues as well to help determine legitimacy in activity and determine use.

	
	Adaptability
	The place should be built to adapt to changes in the needs of users, policy and legislation over time.  

	
	Diversity and choice
	Allowing area to be used by a large variety of individuals and uses, with minimum exclusion.

	(3) Distinctive and aesthetically pleasing – somewhere you want to go and spend time – feel you want to be there
	Character
	Streets should have character and reflect local identify, history and culture. Utilising local art and architecture can help enhance distinct and unique character and identity.

	
	Continuity and enclosure
	Where public and private spaces are easily distinguished

	
	Quality public realm
	Good quality materials easily maintained and replaced.


Table 1: Designing streets for older people based on CABE (2011) principles (Musselwhite, 2014). 	Comment by Samuel,Nyman: See above; I suggest removing the table to help save on words	Comment by MUSSELWHITE C.B.A.: I’d still like to keep this in as I show it now as a slide on presentations and would be good to attribute it to a specific paper. I’ve removed figures 1-3 instead – I don’t think they show any more than the text does to be honest! 

Barriers to cycling
As stated earlier, there are few older people cycling in the United Kingdom but there is evidence for demand; 42% of older people would cycle more if barriers to cycling were removed or support given to overcome them (UK Department for Transport, 2011). The barriers include both built environment factors and personal and cultural factors.
The main reason that puts older people off cycling in the UK is the perception that the roads are dominated by large numbers of fast-moving motorized vehicles and as such are seen as very dangerous (Pooley et al., 2013).  It is not surprising that the highest level of cycling among older people, in Europe at least, are in countries, Denmark and the Netherlands, for example, with greater dedicated cycling infrastructure to allow cycling to occur off road away from busy traffic. Research by Jones et al. (2016) with 95 experienced older cyclists in four UK cities involving velo observations and video elicitation interviews identified the following key barriers in addition to high traffic levels: 
· Dismounting: Having to dismount an get back on the bike, as often happens at dangerous or difficult to negotiate junctions is seen negatively, not least for the physical difficulty of getting on and off a bike is increased in later life 
· Sharing space. Uncertainty and anxiety among users where cyclists have to share paths with pedestrians with particular concern for unpredictable pedestrian activity. There are particular concerns about dogs and children are viewed as even more unpredictable. 
· Poor surfaces. Lack of upkeep of surfaces and deliberate changes in surfaces such as speed cushions and rumble strips cause discomfort and increase vulnerability. (.
· Uncertainty. Lack of understanding what is expected of them as a cyclist is key issue for older cyclists, for example start/stop cycle lanes and lanes moving across traffic. 
These kinds of barriers could reduce cycling for some older people. In others it meant they compensated by breaking the rules, for example not using dangerous cycle lanes or by using pavements especially at junctions. Performing such illegal behaviours made older people feel very uncomfortable (Jones et al., 2016). 
There are also personal and cultural factors at play. There are concerns over personal levels of fitness required for cycling that older people don’t feel they possess (Davies et al., 1997), especially in countries where there is little cycling across all age groups cycling across the lifecourse is fragmented (Jones et al., 2016). The difference in cultures and cycling rates among older people are also based on cultural norms; how normal is it to see older people on their bikes, for example differs between Denmark, where it is normal and expected, and the UK, where it is an exception (Pucher and & Beuler, 2008, 2012). 	Comment by Samuel,Nyman: Can you please expand on this
Improving cycling for older people
The overwhelming desire, perhaps not surprisingly, is for better quality cycle provision that is safe and comfortable to use. The following suggestions are adapted from Jones et al. (2016):
· Dedicated lanes for cycling. Separation and segregation of cycle routes away from traffic are necessary. 
· Ensuring momentum of cycling is maintained. This is very pertinent for older people, some of whom have less physical ability to keep getting on and off their bike.  
· Legibility. Urban spaces will also need to be designed so that it is clear where cyclists are 'meant to be', that is, they should be clearly signposted and legible on the ground being consistent in surface quality, colour and design. Spaces for cycling should be free of potholes, clear of debris and smooth.
· Training. Helping older people re-engage with cycling is needed in later life. Dedicated support for older people to help their confidence in riding has had some success but there are relatively few examples of it around the UK. 
· E-bikes. Electronic bikes or E-bikes are bicycles that can be used normally but also have a small engine which can be used to aid propulsion. The potential for e-bikes to overcome some of the concerns about the physical demanding aspects of cycling for older people are huge – a mixture of pedal power supplemented by power assisted engine is ideal for physically demanding hills or when fatigue sets in. E-bikes are, however, heavy and expensive to use at present but they are improving and hence could be part of the future for active mobility for older people. 
Cycling personalities and biographies
Jones et al (2016) examined the life history of older people to study lifecourse factors involved in shaping older people’s cycling behaviours. They suggest there are three different trajectories of cyclist
· Reluctant Riders. These individuals had not ridden for five years or more. Here, cycling had fizzled out due to feelings of increased vulnerability as individuals aged. Not feeling safe were barriers crucially mentioned in this group. 
· Resilient Riders. Older people who consistently cycled throughout their life and maintained or increased that into their later years. They had often cycled for work earlier on in life, were part of a cycling family (where majority , if not all, individuals within the family cycled). Commuter cyclists adapted post-work to substituting their commute for new routes and new purposes. 
· Re-engaged riders. These are individuals who began cycling again in later life. This group included a sub-set of males for whom retirement led to a desire to become more active. For women a sense of new-found freedom prevailed especially away from caring duties which had finished. Support came from partners and sometimes cycling desire was re-ignited through a change of house and residential location. 
Using public transport and walking 
It is worth noting that use of buses has been correlated with increased walking. Older people’s use of buses increases, especially with the advent of free or concessionary bus fares as introduced in in the UK under the Transport Act of 2000 and introduced from 2002. In later life, miles travelled on buses increases for the over 70s (529 miles/person/year for over 70s compared to 331 miles/person/year across all ages (DfT, 2015)). Bus use is higher among females, as it is across the lifecourse and this extends into older age, although with the advent of the free bus pass, this has begun to even up among the genders, with more males using the bus than previous generations. The percentage of eligible older people taking up bus pass is 76%, % female and 79%, % male; 73% up from 61% and 50% in 2005 (year before free local travel) but not as high as peak in 2012 at 78% (see figure 1). Humphrey and Scott (2012) suggest that ownership of a free bus pass is higher (around 80-82%) among those on lower income (less than £15,000). This group are also more likely to use the bus once a week than those on higher incomes who use it less frequently. 
There is compelling evidence that use of the bus system increases with “free” travel for older people (Mackett 2013a,b).  The most commonly reported activity older people cite as their destination across all these surveys is shopping, followed by social and leisure, day trips, visiting friends then medical, meaning people are socially connected and hence reduce isolation (Mackett 2013b). Mackett (2013b) also notes how such journeys support volunteering and caring work older people undertake which would otherwise would not take place. Dargay et al (2010) modelled bus use against what would have happened if no free bus pass had been introduced and suggests the number of bus stages (groups of bus stops) travelled through by older people increased by 45.4% in rural areas and 26.5% in urban areas. The journeys made are not just more numerous but also often longer in duration and distance (Andrews Dargay et al, 20102011). Additionally Andrews (2011) found 74% of his respondents stated that the free bus pass improved their quality of life and general wellbeing.	Comment by Samuel,Nyman: I thought we were citing Dargay here…
Webb et al. (2012) used logistic regression analyses on three waves of data (2004, 2006 and 2008) from the English Longitudinal Study of Ageing. They found becoming eligible for a free bus pass is associated with increased use of public transport and older people who used more public transport between 2004 and 2008 had a reduced chance of being obese. They conclude that the introduction of free bus travel for older residents is associated with increased public transport use and may have a protective effect against obesity. 

Implications for policy and practice
To improve walking and cycling a change in culture and governance is needed, as well as changes to the walking and cycling environment and infrastructure:
Changing cultures:
As a research community we have a job to spread the word as to how important being active is in later life and how being active can form part of ordinary everyday walking and cycling. Too often activity in later life is viewed as something additional to the norm but with walking and cycling it can be built into everyday activity. Health practitioners need to be able to emphasise the value of active travel to their patients, potentially being able to prescribe exercise into the lives of older people especially  in relation to everyday livesactivity. 
People who are more active in later life, tend to be people who have always been active and have been much more multi-modal throughout their lifecourse. However, current generations of older people are more wedded to their car than ever before. More work is needed to address behaviour change with regards to encouraging older people out of their vehicles and into more active travel. Support groups can help overcome some of the social and physical barriers (Jones et al., 2016) but more is needed to integrate and embed changes into everyday life.  
Changing governance:
Overall, walking and cycling for older people must be given greater priority among decision makers. Multiple stakeholders often control public space and have different interests. A comprehensive strategy bringing together the different elements of the street, in terms of usability for older people, is needed. The Welsh Government's Active Travel (Wales) Act 2013, places a requirement on Local Authorities in Wales, for example, to improve facilities and routes for walkers and cyclists, to enable everyday journeys to be made by walking and cycling. Age is not mentioned in the Act, but there is room for it to be a central focus (Musselwhite, 2016). Provision of shops and services at a local neighbourhood level within walking distance of residential areas results in more older people walking. An Active Travel Act can help feed into masterplanning to encourage local services and shops to be among residential areas (Mussselwhite, 2016).
Changing environments: 
Improvements need to be made so that the environment is safe, accessible and desirable for older people. At the microscopic level, quality paving is needed, that is maintained well, is non-slip and free from ice and snow. Spaces for walking and cycling need to be placed, where possible, on dedicated infrastructure as far away from vehicles as is possible. Crossings need to be made more accessible, not least with giving older people more time to cross safely. Key walking routes need to ensure benches and toilets are provided at regular intervals. Where natural barriers exist, for example heat and sunshine, providing green canopy can mitigate the negative affect and allow people to walk or cycle. Areas must also be attractive and neighbourhood aesthetics are important in encouraging older people to be active pedestrians or cyclists in their local area. 
Conclusions
There are low numbers of walkers and especially cyclists in later life. Too often walking is seen as something only for leisure purposes whereas it needs to be better integrated into everyday lives of older people and accompany more functional trips to shops and to access services and see family and friends.
The barriers and enablers are similar for both walking and cycling. Having dedicated space for walking and for cycling seems imperative where possible. Keeping active travel away from speeding traffic is vital. Where this can’t be done creating clear and legible rules and spaces for walking and cycling is vitalneeded. Reducing speeds of vehicles where sharing occurs is also vital; speeding traffic is not only intrusive and reduces people walking and cycling but it is overtly dangerous too. Where crossings are put in, there must be more time allowed for older people to complete the crossing before vehicles take over the carriageway again.  Creating legible space for both walking and cycling is needed. Too often space is ambiguous making it hard for older people to ascertain their legitimacy as an active road user. 
Changes in culture are also required for both walking and cycling. Older people need to feel psychologically legitimate road users as walkers or cyclists and not seen as unusual or dangerous. Walking needs to be viewed as a legitimate activity for older people, something that can happen away from just for leisure purposes and something that can be done at any time and any place. Such cultural shifts will take time to happen and need to be evident across the lifecourse in order to make change in later life. 
In creating age friendly communities, there is a need to address mobility. Too often mobility is forgotten about when thinking about how communities engage and connect. Active travel needs to be central to fostering supportive communities and infrastructure in later life. 
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