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How does transport affect health?
Transport is the movement of people (or objects) from one place to another. It can both promote
and damage health (Table 1). It should be noted that some impacts (severe injury, air pollution
levels) are more easily measured than others (stress, community severance, fear).
Table A.

Ways in which transport influences health

Health Promoting

Health Damaging

Enables access to:

Injuries

employment

Pollution:

education

particulates

shops

carbon monoxide

recreation

nitrogen oxides

social (support) networks

hydrocarbons

health and other services

ozone

countryside

carbon dioxide

recreation

lead

physical activity

benzene
Noise and vibration
Odour

Active travel

Climate change
Stress and anxiety
Danger
Loss of land and planning blight
Severance of communities by traffic

A 2009 report from the Cabinet Office stated that congestion, air pollution, injuriesi, physical
inactivity each cost the country around £10billion each year. Further costs are caused through
greenhouse gas emissions and annoyance from noise.1 This section of the report describes
these but also other important impacts of transport on health and inequalities.

i

The report uses the term ‘accidents’. In this book, we follow current practice among transport and health
professionals of using the term ‘crash’ or ‘collision’ to describe the event and ‘injury’ to describe the
resultant harm to health, because although ‘accidental’ means ‘unintentional’it has often been taken –
wrongly – to mean ‘unavoidable’.
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Outline of Section II
Section II provides the underpinning evidence for each of these effects.
Chapter 2 examines the benefits for health of physical activity and the harms of inactivity. It
relates these to walking and cycling, also covering trends in these forms of transport and the
obesity epidemic.
Chapter 3 describes the health effects of air pollution and of climate change and how these are
related to transport.
Chapter 4 presents information on injuries related to transport.
Chapter 5, Social support and stress, includes discussion of stress and anxiety, stress-related
disease, perceived danger, and community severance.
Chapter 6, Other impacts of transport on health, covers access, recreation, noise pollution, spatial
planning, loss of land and planning blight, and parking.
Chapter 7 examines the safety of cycling.
Chapter 8 presents data on transport trends in the UK, including the economic costs of travel.
Chapter 9, Inequalities, includes sections on social inequalities in both the use and effects of
transport and social exclusion caused by current transport policies.
Chapter 10 then presents the case for a National Integrated Transport Web, with benefits for
sustainability and social inclusion.
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2.1

Introduction: ‘Walking is transport’1 – and so is cycling

Walking is the most fundamental form of transport: for 99% of human history, walking has been
the only means by which people have been able to travel. In modern society, walking still forms
an essential part of most journeys, ranging from just a few metres between home/office and car
park or public transport stop, to several miles. It can form our whole journey from origin to
destination, or just a small part at either end or along the way, such as changing from a bus to
train.
Walking and cycling are forms of transport that also provide physical activity. They are therefore
very important in terms of reducing ill-health and the disease burden arising from a sedentary
society. They are often referred to as ‘active travel’.

2.2
2.2.1

Physical activity and prevention of disease
The obesity epidemic

The UK is currently experiencing an epidemic of obesity (Figures 2-1 and 2-2). In England,
2
3
nearly a quarter of adults are classified as obese, and two-thirds are obese or overweight.
The Foresight Report of 2007 predicted that by 2050, 60% of men, 50% of women and 25% of
4
children would be obese, costing society £50 billion per year (in 2050, at 2007 prices). This
epidemic is paralleled across much of the developed world, a world in which the built
environment has increasingly been designed to accommodate travel by car at the expense of
walking and cycling. In China, men who acquired a motor vehicle increased their weight by
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1.8kg more on average than those who did not acquire a car, and were 70% more likely to
become obese.5

Figure 2-1 Trends in childhood obesity and overweight in England, 1995 – 2009 (children
aged 2-15, three year moving averages)
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Source: Health Survey for England 2009
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Since 2000, an association between the built environment and obesity has been reported
through a number of studies in both the US and Australia.4 7 8 9 The amount of time spent in cars
appears to be a key factor. This is likely to be a function of land use as well as occupational
exposure which affects adults within lower socio-economic groups to a greater extent than those
in higher socio-economic groups. Both land use and transport infrastructure that facilitate
walking and cycling as practical travel modes are associated with higher levels of physical
10
activity. Reductions in walking and cycling and in children’s independent play have made
major contributions to a decline in physical activity. Both reduced physical activity overall and
falling active travel specifically have played a large part in the obesity epidemic, though the
relative contributions of increased intake (particularly of energy-dense foods and sugary drinks)
and decreased energy expenditure to rising obesity it is still being debated.
Obesity occurs when calories consumed exceeds those expended.11 The extent to which rising
obesity over the past 30 plus years is due to a significant decline in energy expenditure rather
than an increase in energy intake is still debated.11 12 Average calorie intake increased by 12%
in the USA from 1985 to 200013 but it fell by 20% in the UK from 1974 to 2004,14 although the
quality of some of the UK studies and therefore this conclusion have been questioned. There is
also some emerging evidence that dieting (restricted energy intake) can reduce the basal
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metabolic rate, resulting in less weight loss than predicted.15 16 Restricting energy intake is also
sometimes accompanied by compensatory reductions in exercise, reducing but not necessarily
abolishing the consequent weight loss.15 16 However, physical activity can increase the resting
metabolic rate, thus enhancing weight loss. Except for athletes, energy expenditure is
determined primarily by light and moderate activity rather than by vigorous activity as vigorous
activity tends to be infrequent and of short duration.17
Physical inactivity is one of the ten leading causes of death in developed countries.18 It is
associated with increased risks of developing many of chronic diseases such as type II diabetes,
obesity, cardiovascular diseases, certain cancers, depression, osteoporosis and anxiety. It also
has a positive effect on a range of health determinants such as body weight, blood pressure,
cholesterol levels, sense of well being.19 The benefits of physical activity for health is
undisputed. The recommendations for adults have been to undertake at least 30 minutes of
moderate intensity activity at least five times a week; this activity can be accrued in bouts of at
least 10 minutes.19 This guidance also noted that 45 to 60 minutes’ activity on most days may
be required for weight management, however only 5% of adults in England in a recent study met
the general guidance, when objective measurements of activity were used.3

Figure 2-2 Trends in adult obesity and overweight in England, 1993 – 2009 (aged 16+,
three year moving averages)
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Note: Data from 1993 to 2002 are unweighted. Data from 2003 onwards are weighted for non-response.
In these moving averages, some points combine weighted and unweighted estimates
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New recommendations have been published by the British Association of Sport and Exercise
20
Science for adults aged 18-65y (Table 1). They are expected to be endorsed by the English
Chief Medical Officer’s 2010 report. Aerobic activity should be undertaken in bouts of at least
10minutes duration, preferably on at least five days per week. During moderate-intensity
activity, the heart rate and breathing are raised, but it is possible to speak comfortably; during
vigorous-intensity activity, heart rate is higher, breathing is heavier, and conversation is harder.
Muscle-strengthening activities, such as weight training, circuit classes, or yoga, provide further
health benefits and are recommended for healthy adults at least two days per week. For weight
loss, reducing time spent being sedentary is also recommended. Separate recommendations
are being produced for older people.
It is recommended that children aged five to 16 years should be at least moderately active for at
least 60 minutes every day,19 including vigorous-intensity aerobic activities that improve bone
density and muscle strength.20

Table 2-1. ABC physical activity recommendations for adults, 2010
Applies to:

Aerobic activity

A

All healthy adults aged 18-65y

≥ 150 minutes pw moderate intensity activity or ≥ 75
minutes pw vigorous activity or an equivalent
combination of the two

B

Beginners

Work towards meeting the recommendations for
healthy adults, such as walking an extra 10 minutes
every other day.

C

Conditioned individuals (who
have met the recommendations
for healthy adults for at least
six months)

Additional health benefit obtrained from ≥ 300 minutes
pw moderate intensity activity or ≥ 150 minutes pw
vigorous activity or an equivalent combination of the
two

Obese adults and those with
type 2 diabetes

Gradually work towards meeting the recommendations
for conditioned adults

Studies have demonstrated that people are more likely to be heavier, overweight, or obese if
21 22
they live in less walkable areas.
By “walkable” is meant areas which have safe, secure,
pleasant walking routes undisrupted by traffic in a network. Crime, severance by busy roads
with inadequate crossings, or circuitous walking routes due to closure of direct links each
reduces walkability. Pleasant surroundings, greenspace, and signposted links improve
walkability. Each additional kilometre walked per day is associated with a 4.8% reduction in the
likelihood of obesity, whereas each additional hour spent in a car per day is associated with a
23
6% increase in the likelihood of obesity. Pedestrian-permeable street designs are associated
24
with 6lb lower mean population weight than pedestrian-impermeable environments.
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Analysis of national travel survey data from countries in North America, Europe and Australasia
found that countries with the highest levels of active transportation had the lowest obesity
rates.25 26 Specifically, commuting by car to work has been associated with overweight and
obesity compared with active travel modes and use of public transport. A significant association
between car use and physical inactivity has also been reported. This may contribute to our
understanding of the relationship between car use and overweight and obesity.27
In contrast, however, the ‘natural experiment’ of the economic difficulties in Cuba in the early
1990s following the collapse of the former Soviet Union show that population level measures
that result in reduced calorie intake and increased physical activity (walking and cycling
increased as cheap forms of travel) can have substantial effects on obesity. Mean weight fell by
4-5kg, BMI by 1.5 units, obesity halved (from 14% to 7%); deaths in the later 1990s from
cardiovascular disease and diabetes fell.28 A recent American study found that variation in the
proportion of commuting by foot or bicycle accounted for almost one-third of the variation in
adult obesity rates between states and over one-quarter of the variation between cities.26

2.2.2

Physical activity and health

Introduction
Physical inactivity, rated by the World Health Organisation (WHO) as one of the leading causes
of death in developed countries, was estimated in 2002 to cost £8.2 billion a year in England.29
The risk of developing major chronic diseases is almost halved in physically active adults.19 The
WHO estimated that physical inactivity is responsible for 22-23% of coronary heart disease, 1617% of colon cancers, 15% of diabetes, 12-13% of strokes, and 11% of breast cancers.30
Regular physical activity also helps promote the health of communities.31
All-cause mortality
The strongest and clearest evidence exists for the association between physical inactivity and
an increased risk of death, which has been shown in numerous studies.19 32 33 Physically active
adults have a 20-30% reduced risk of premature death.19 A Swedish 35 year follow-up cohort
study34 concluded that:
“Increased physical activity in middle age is eventually followed by a reduction in
mortality to the same level as seen amongst men with constantly high physical activity.
The reduction is comparable with smoking cessation.”
Cardiovascular disease
Strong evidence exists for the relationship between physical activity and a reduction of risk of
mortality and morbidity from cardiovascular disease.33 35 36 There is an inverse relation between
physical activity and cardiovascular disease incidence and mortality. The evidence is strongest
for coronary (ischaemic) heart disease, for which the risk of both developing the disease and of
dying from it are halved by regular physical activity.37 38
The evidence for an association between physical activity and ischemic stroke has been
deemed equivocal37 but evidence from case-control and prospective studies has suggested that
physical activity reduces the incidence of stroke independent of other stroke risk factors in
men39; this was confirmed in a recent review.40 People who were highly active were found to
have a 27% lower risk of stroke incidence or mortality than less active people.41 Similar results
were seen in moderately active people compared with inactive people19 and for habitual
activity,42 especially if lifelong.43
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Cancer
Physical activity is associated with a reduction in the overall risk of cancer.35 44 A review of 41
studies observed a crude graded inverse dose-response association between physical activity
and colon cancer and an inverse association with a dose-response relationship between
physical activity and breast cancer.45 Evidence for other types of cancer such as rectal or
prostate cancer is less conclusive.
Type 2 diabetes
There is strong evidence for the role of physical activity in the prevention of type 2 diabetes.33 35
46
Regular physical activity is also an important component for the treatment of type 2 diabetes.
Obesity
As noted in section 2.2.1 above, the rise in obesity is associated with a significant decline in
energy expenditure over the past 30 years or so.12 Obesity itself contributes to many of the
disease also associated with physical inactivity.19
Mental health
Mental well-being is improved by physical activity:, with regular activity being associated with
raised self-esteem47 and with less depression, tension, fatigue and aggression and sleeping
better. Well-being can be associated with a sense of achievement and improved physical
appearance.48 Participating in exercise programmes leads to reduced stress, improved
productivity, enhanced problem-solving ability, and increased concentration. Physically active
employees have improved work performance, decreased absenteeism and reduced turnover,
although these effects can be small.49
Mental illness
Physical activity is as effective an anti-depressant as psychotherapy and is more effective than
relaxation and enjoyable activities. Exercise, including walking and/or jogging can reduce
depression by half, whether clinical or not, reactive, situational or unipolar depression.50
Dementia
In older people, physical activity is associated with faster psychomotor speed, less anxiety, and
self-reported enhanced mental alertness and energy levels.51 Long-term physical activity can
improve performance of some cognitive tasks47; reduced memory loss has been reported in the
52
elderly who are physically active.
Musculo-skeletal health
Physical activity has a positive influence on bone health, reducing the risk of osteoporosis,53
muscular health, and quality of life, particularly maintaining independence in older age.54
Physical activity improves balance, co-ordination, mobility, strength and endurance and the
control of chronic disease.18 Muscle bulk and strength can be increased by 10-20% by
appropriate exercise in men in their early seventies.58 Aerobic activity, including walking,
jogging or cycling, can improve stamina.55
Reducing disability
Physical activity contributes to compression of morbidity as well as to reduced age-specific
mortality.56 57 Those who are physically active in middle age and continue to be active have less
deterioration with age than control groups58: lifetime disability in exercisers is only one-third to
one-half that of sedentary individuals.56 Activity leading to even slight increases in physical
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fitness can improve self-esteem59, confidence59, and function to perform the activities of daily
living and can therefore avoid institutionalisation.58 Benefits in the very elderly can also occur
from starting a new programme of physical activity, for example walking.52 Indoor walking can
improve walking pace in elderly people with osteoarthritis, improving their daily activity score,
their perception of ability and disability and their use of drugs.60
2.2.3

Health benefits of active travel

Both cycling61 and walking38 are good exercise.62 Men who walk or cycle to work have a lower
rate of death from ischaemic heart disease than men who travel to work by car - even in men
from households with cars - with public transport users having in-between rates.63 Walking or
cycling to school or work is as effective as a training programme57 and can fulfil the
recommendations for physical activity. There is increasing evidence that walking or cycling
(including for travel not leisure purposes) results in the same health benefits as sports or other
exercise.
Walking is the easiest and most accessible form of physical activity. Walking is classified as a
moderate intensity activity, as is cycling at 10mph. Walking two one-mile journeys or cycling two
three-mile journeys daily satisfies the ‘Half an Hour a Day’ physical activity recommendation for
64
adults. There is a strong and growing body of evidence that walking or cycling confers
multiple health benefits.65 In addition to the specific conditions listed below, walking also
protects against some cancers, respiratory disease, and type 2 diabetes. Over half the variation
between American states in rates of self-reported doctor-diagnosed diabetes is accounted for by
differences in the rates of active commuting.26 Shephard calculated that cycling at 10mph uses
29kJ/min on average, adequate for health benefits.66 More extensive information is also
available on-line from Sustrans67 and Cycling England.68
All-cause mortality
69
Expending ≥ 2,000 kcal/wk (equivalent to daily cycling for 30-40 minutes ) compared with <500
kcal/wk adds 2.15 years of life up to age 80.70 The Copenhagen Centre for Prospective
Population studies found a substantial decrease in the risk of death among those who spent
three hours per week commuting to work by bicycle compared to those who did not commute by
bicycle.71 This is supported by a recent Chinese study reporting similar results in women.72
These studies confirm earlier work in the UK, showing that the life-extending health benefits of
cycling were about ten times greater than the life years lost in road crashes.69 In summary,
cyclists live longer. Similar results have been found for regular walking.
Coronary heart disease
Regular walking reduces the risk of cardiovascular disease.60 “Vigorous” cycling, defined as at
least one hour per week commuting or at least 25 miles of other cycling in the previous week,
halved the rate of coronary (ischaemic) heart disease in the Whitehall study.69 Benefits of
walking include major health risk reductions as a result of increasing cardio-respiratory fitness.60
73
Walking also increases beneficial high density lipoprotein levels.48
Obesity
Walking uses 4kJ/kg bodyweight, almost independent of pace, so walking more slowly than
needed to increase fitness still aids weight control. For example, one mile on the level requires
272kJ for a 75kg man and more in heavier individuals.60 Walking a mile in 20 minutes (slower
than the 3.5 – 4.5mph most often recommended for health benefits to accrue to the middle74
aged ) expends the same amount of energy as cycling at 9.4mph for 16 minutes, running a
mile in 10 minutes, swimming breast stroke for 10 minutes, medium-intensity aerobic dancing for
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16 minutes, or playing football for 12 minutes. Cycling is a more vigorous activity than
walking. 2,000 kcalories is roughly equivalent to half a pound of fat. As a regular habit,
sustained over the years, cycling has significant potential to control weight.
Mental health
Walking reduces anxiety and depression76 and can maintain mental wellbeing.47 Other benefits
to well-being occur from companionship and pleasant physical surroundings.55 With prolonged
activity, runners and cyclists become more self-sufficient, serious and relaxed.77
Bone density
This is higher in the legs and trunk of postmenopausal women who habitually walked
>12km/week compared with those who walked <1.6km/week.60 In healthy sedentary adults,
walking led to reductions in mood disturbance in women and increased positive affect in men.
Different intensities of walking all improved quality of well-being in people with chronic
pulmonary disease in proportion to improvement in exercise tolerance in comparison with
controls. Walking improved pain in people with osteoarthritis.47
Fitness
A series of Finnish studies explored the feasibility and effectiveness of physically active
commuting. Most physically active commuters reported their journey caused slight sweating
and shortness of breath. A 10-week randomised trial of volunteers who had previously
commuted by car or bus found increases in both mean walking speed (from 5.8km/h to 6.2km/h)
and fitness; the mean distance travelled was 3.4km. Cyclists’ speed and fitness also increased,
with a mean distance cycled of 9.7km. The volunteers walked or cycled for more than threequarters of their commuter journeys in the 10 weeks.73 Active commuting is also positively
associated with aerobic fitness in young men and women.78
Hillman reported that regular cyclists have a level of fitness equivalent to that of people 10 years
79
younger but a Finnish study found that while physically active men and women (including
cyclists) had the explosive muscle power of someone 10 years younger, the 55-year-olds had
the aerobic fitness of people of the same sex 30 years younger.80
Twenty years ago, a report for the British Medical Association found that the benefits of cycling
outweighed the risks.69 Hillman calculated that among regular cyclists, 20 years of life are
gained through the benefits of activity for each year of life lost through injury.79 Recently, a new
report has shown that even when air pollution exposure and other hazards are considered, the
benefits of cycling outweigh the risks. Individuals to change from commuting by car to bicycle
gain about 3-14months from the increased physical activity, while increased dose of air pollution
would potentially result in 0.8-40days lost and increased risk of traffic injury 5-9days lost. Gains
to society are greater, because these shifts also reduce the number of cars that cause air
pollution and injuries, and increasing the number of cyclists reduces the injury risk for all of them
81
(see chapter 7).
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2.3
2.3.1

Transport Policy Context
Sustainability

The benefits of encouraging walking and cycling journeys tie directly into the five goals of the
Department for Transport (DfT) consultation document Delivering a Sustainable Transport
82
System. Although active travel can contribute to all of them, some benefits are more direct
than others. This is discussed in more detail in chapter 10.
2.3.2

Benefits of active travel to society and individuals

Cycling and walking are highly relevant in the 21st century to address major burdens and threats,
including obesity and a range of diseases; ecological threats from a high carbon culture;
economic problems of oil dependency; and congested roads. These are discussed in more
detail in chapter 10. At the individual level, active travel confers additional benefits:
a) Cycling or walking readily incorporates physical activity into daily life.
b) Cycling and walking can be undertaken by virtually all age groups, of many different
abilities.
c) Cycling is affordable once a bike is owned, and bicycles can be inexpensive to purchase;
walking requires no equipment at all, for most individuals.
d) Cycling and walking are means of reaching employment, training and other opportunities
to those without car access.
e) Replacing motorised transport by walking or cycling for a proportion of trips reduces
pollution, benefits local air quality, and reduces cardio-respiratory illness.
f)

A widespread cycling culture increases the safety of cycling and walking.

g) Cycling or walking can improve mental health and feelings of well-being.
h) Cycling or walking enhances local environments and sense of community.
i)

Cyclists generally live longer than non-cyclists.83

j)

Those who cycle to work report fewer days sickness leave compared with those who do
not cycle.84

k) The combination of the cycle with public transport creates the only transport mode that
can currently (pending further technological development of the people-mover) compete
with the car for flexibility (see chapter 14, section 14.9).
Considering the need to address the disease burden due to physical inactivity, the Chief Medical
Officer noted in his 2004 report on physical activity that:
“For most people, the easiest and most acceptable forms of physical activity are those
that can be incorporated into everyday life. Examples include walking or cycling instead
of driving...”19
Moreover, Cycling England have noted that:
“It’s vital for the health of the nation – and the health of the planet – that health and
transport professionals focus on positive actions to encourage cycling, especially where a
cycle journey will replace a car journey. Local transport and health authorities need to
recognise the potential of cycling to improve many aspects of public health, and place it at
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the heart of a healthy transport strategy, devising safe cycling policies and promoting the
use of cycling – by children and adults alike – on a daily basis.” 85
2.3.3

Population Health

The wider objectives that will be met through increasing walking participation contribute to a
range of non-transport policies and targets, not least those of public health, as set out in the
86
Public Health White Paper Choosing Health. The direct population health benefits of
increased walking and cycling are given in sections 2.2.2 and 2.2.3 above. There is some
evidence that people taking part in exercise programmes reduce physical activity at other times
of the day or even increase dietary intake, both among adults87 and children.88 It is claimed that
this compensatory increase in intake is less likely when moderate not vigorous activity is
undertaken, for example active travel, but we have been unable to find evidence for this
statement.
Importantly, walking is available to nearly all. However, a 2008 survey of the general population
in England found that only 41% of men and 33% of women reported walking at a fairly brisk or
fast pace at least once in the previous four weeks for at least 10 minutes.3 As Morris and
Hardman note in the most authoritative paper on the health benefits of walking:
“unlike so much physical activity, there is little, if any, decline in middle age. It is a yearround, readily repeatable, self-reinforcing, habit-forming activity and the main option for
increasing physical activity in sedentary populations. Thus, walking is ideal as a gentle
start up for the sedentary, including the inactive, immobile elderly, bringing a bonus of
independence and social well-being. As a general policy, a gradual progression is
indicated from slow, to regular pace and on to 30 minutes or more of brisk (ie 6.4 km/h)
walking on most days. These levels should achieve the major gains of activity and healthrelated fitness without adverse effects… ‘I have two doctors, my left leg and my right…’.” 60
Broader health benefits, attributable to walkable neighbourhoods, include higher levels of social
capital among people living in walkable, mixed-use neighbourhoods compared with those living
in car-oriented suburbs. Those living in walkable neighbourhoods are more likely to know their
89
neighbours, participate politically, trust others, and be socially engaged.
Other benefits of an increase in walking is that it can help improve local air quality by changing
travel behaviour with reduced motor vehicle use and congestion. The reductions in congestion
delivered through increasing the number of people walking can improve the conditions on the
transport network meaning more efficient on-time journeys. Improved health through regular
walking can also improve economic competitiveness through reductions in sickness
absenteeism. The Foresight report pointed out that policies to reduce obesity, particularly those
aimed at reducing ‘passive obesity’ from living in an obesogenic environment, also mitigate
climate change.4

2.4
2.4.1

Levels of active transport
Levels of walking for transport

There have always been issues about measuring walking – it is notoriously under-reported in
transport surveys. One of the main problems is that journeys tend to be done in parts: if you get
the bus you have to walk to and from the bus stop, or if you get the train you walk to and from
the station, so the walking element is not usually reported. “How do you travel to work?” “By
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bus”, not “bus and walking”.
In 2008, walking for transport comprised 22% of trips by main mode. Over three-quarters of all
trips of less than one mile were carried out on foot90 although it has fallen from 86% in 1975/76.
Nationally, 11% of commuters walk to work91 and 46% of children walk to school.92 There has
been a reported decline in walking journeys according to the National Travel Survey (NTS)
across all age groups since 1975/76 when NTS first provided data on walking.90 A more major
decline in walking is noted from 1985/86 (see Figure 2-3). It is of note that it was in 1986 that
the 1985 Transport Act came into operation, deregulating bus services outside of London.
Whether as a result of this, or whether through a growth in income, the result was to accelerate
the decline in this mode of travel and thus the walk opportunities as more adults turned to car
ownership.
A USA study found that Americans who use public transport (‘transit’) spend a median of
19minutes daily walking to and from public transport, with 29% spending at least 30 minutes;
this latter group were more likely to be rail users, or people from minority groups, low income
households, or high density urban areas.93 Another American study found that inclusion of nonleisure time walking and cycling reduced differences in physical activity levels by race/ethnicity,
education, and income.94
The NTS 2008 reported that between 1995/97 and 2008 average walking trips per person fell
24% from 292 to 221 per year.90 The current monitoring of walking is however limited and
development of adopted walking strategies should provide more monitoring with resulting data
used to report improvements in walking and walking levels. Walking in general is reported on
via the Health Survey for England which also included accelerometry data in 2008 to provide
objective assessments of activity levels (see chapter 14).3

Figure 2-3. Distance walked during the travel week by people aged 17 and over 1975/762005 (1975/76 = 1.0)
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2.4.2

Trends in cycling 1965-2007

Data are presented extending back more than 40 years into the mid 1960s. Such long term
trends inform us of the general drift of change that influences the current situation (Figure 2-4).
Having declined through the 1950s and 1960s, cycling became more popular after the first Oil
Crisis in 1973. The trend peaked in the mid 1980s. There followed about fifteen years of steady
decline. In the last decade, the distance cycled nationally per year has been fairly constant.
Against a background of rising population, this suggests continued slow decline in miles cycled
per person. This is in fact reflected in the NTS data for 1996-2005, showing annual miles cycled
per person falling by about 10% in that decade. The use of traffic-free routes of the National
Cycling Network is growing, as the route is developed and marketed. Cycling on NCN trafficfree routes amounted to about 7.5% of all cycle trips by 2008.
Conclusion: There has been a continuing trend of declining cycle use per person. The trend is
long-established, although it is slower now than in the period 1985-2000.

Figure 2-4. UK Cycle use 1965 – 2007
UK Cycle Use 1965-2007
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The Department for Transport (DfT) carries out traffic monitoring by on-road traffic counts. Automatic
Traffic Counters (ATCs, >10,000 in number) distributed in the national road network add to knowledge of
all classes of traffic. Cyclist movements are less reliably recorded than for other vehicle types. Cyclists
are more likely to use quiet roads, where less monitoring takes place. Because of this, the data are likely
to be under-estimates. The methodology of counts has been fairly consistent in the survey period above.
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The DfT also carries out the National Travel Survey. This involves distributing travel diaries to a
random sample of approx. 8,000 households per year. There have always been difficulties with obtaining
a high rate of completion of travel diaries. This has been especially so with cycling, which is mostly done
by boys and young men. Since 1995, data have been weighted to account for incomplete responses.
Previous data cannot be reliably compared to post 1995 data, although they have been included in the
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chart above. The NTS was carried out only intermittently prior to 1988. The 1978/79 NTS was withdrawn
due to poor response rate.
97

Sustrans collects its own data on use of the National Cycle Network. The Sustrans data presented here
are for the traffic-free routes only of the National Cycling Network because in theory, use of On-Road
sections of the National Cycling Network will duplicate data from the DfT above. Thus they complement
the on-road data of the DfT. Sustrans and the DfT are developing the merging of their data, so the above
data may be subject to revision (probably upwards relative to on-road cycle use).
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3.1

Air pollution

3.1.1
Emissions from road transport
Road traffic is an important cause of both urban and global air pollution (Table 3.1). The main
urban pollutants directly emitted by vehicles include carbon monoxide, particulate matter, oxides
of nitrogen, and volatile organic compounds (VOCs, a collective term which includes toxic
compounds such as benzene,1,3-butadiene and polycyclic aromatic hydrocarbons (PAHs)). In
addition, sunlight causes a photochemical reaction to occur between nitrogen oxides and volatile
organic compounds to form ozone, a secondary ‘long distance’ pollutant. Since 1990, despite
an increase in the number of vehicles on the road, most emissions from road transport sources
have declined steadily due to the development of more efficient engine combustion technology,
the use of catalytic converters, the growth in diesel engine use, and stricter regulations on HGV
emissions. Despite this, there has been a steady growth in carbon dioxide transport emissions
worldwide which has significant implications for climate change. It is important that the
beneficial impacts of reductions in many harmful emissions are not allowed to obscure the
worsening of this particular harmful problem.

3.1.2
Health effects of air pollution
The well known health hazards of air pollutants have resulted in significant research efforts, to
understand the associations between air pollutants and ill health; and many environmental
legislative acts to reduce air pollution levels have been passed. In the first edition of Health on
the Move, lead was a major pollutant mentioned in this chapter. The virtual eradication of leaded
petrol has dramatically reduced its significance such that it is now mentioned only for historical
reasons.
The health effects of the main traffic-related pollutants are outlined in Table 3.2. They are
especially likely to be experienced by young children, elderly people, pregnant women and
people suffering from illnesses such as asthma, bronchitis, emphysema and angina.
Approximately one in five of the population is in one or more of these sensitive groups.
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Table 3-1.
Emissions of pollutants from road transport, United Kingdom 1990 to 2006,
and percent of emissions from all sources in 2006
Thousands tonnes
emitted
Pollutant
Carbon monoxide
Nitrogen oxides

a

Airborne particulates

Volatile organic compounds
Carbon dioxide (as C)

All road users (billion vehicle kilometres
travelled)

Percent of
total
emissions

1990

2006

1990-2006

in 2006

5,479.8

984.1

minus 82%

44

1,323.6

515

minus 61%

33

60.1

32.2

minus 46%

21

2,291.8

857.4

minus 88%

12

2,9838

3,2806

10% increase

28

410.8

507.5

24% increase

b
3

Percent
change

a. Figures for nitrogen dioxide equivalent
b. Figures for particulate matter 10 µm
c. Figures exclude methane
Sources: National Atmospheric Emissions Inventory, 2008, Department of Transport 2008.
1

The EU Air Quality Targets are compulsory for the UK to attain. The UK Government
strategies to control road traffic related air pollution combine the requirements for an appropriate
transport infrastructure with a need for cleaner, quieter and less environmentally harmful
vehicles. Alongside the transport strategy, UK National Air Quality standards have been set,
based on assessment of the effects of each pollutant on human health.4 Nitrogen dioxide and
particulate matter often exceed these concentrations in urban areas. Ozone can exceed these
standards in urban areas but more commonly do so in rural areas. As part of the UK Air Quality
Strategy, an Air Pollution Information Service provides public information on the level of pollution
based upon the highest concentration or forecasts of five pollutants: nitrogen dioxide, ozone,
carbon monoxide, particles (PM10) and sulphur dioxide (originating from power generation and
industrial sources). At ‘high’ levels (air pollution index 7-9), significant effects may be noticed by
sensitive individuals and action to avoid or reduce these effects may be needed (e.g. reducing
exposure by spending less time in polluted areas outdoors). Asthmatics will find that their
'reliever' inhaler is likely to reverse the effects on the lung. These effects can be worse at ‘very
high’ levels (index 10).2 Across the urban and rural pollution monitoring sites in 2007, air
pollution was recorded as moderate or higher on 24 days on average per site.3
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Table 3-2.
Health hazards of urban air pollutants from motor vehicles (adapted from
4
Air Quality Strategy for England, Scotland, Wales and Northern Ireland, 2007 )
Pollutant

Health Hazard

Carbon Monoxide (CO)

CO prevents the normal transport of oxygen in the blood which can
lead to a significant reduction in the supply of oxygen to the heart or
brain. People with existing diseases which affect oxygen delivery, such
as angina, are at particular risk.
CO also slows thought processes and reflexes, causing drowsiness
and headaches. Long term exposure may aggravate arteriosclerosis
causing cardiovascular disease.

Nitrogen oxides (NOx)

Nitrogen dioxide is associated with adverse effects on human health.
At high levels it causes inflammation and irritation of lung tissue,
increasing susceptibility to viral infection, bronchitis and pneumonia. At
high levels it also increases sensitivity to allergens, e.g. pollen, in
sensitive individuals.

Particulate Matter (known as
PM10 or PM2.5 the number
indicative of the particulate
diameter in µm)

Fine particles can be inhaled deep into the lungs where they can cause
inflammation and a worsening of heart and lung diseases. Exposure to
particulate matter is consistently associated with respiratory and
cardiovascular illness and mortality.

Ozone (secondary pollutant
indirectly formed from vehicle
pollutants)

At high concentrations ozone irritates the eyes, nose, throat and lungs
causing coughing, headaches and reducing resistance to respiratory
infections.
Ozone also reduces lung function: very high levels increase the
symptoms of those suffering from lung diseases such as asthma and
bronchitis, leading to increased incidence of respiratory hospital
admissions and mortality.

Carbon Dioxide (CO2)

No direct local health effects in urban environments, but it is the most
important ‘greenhouse gas’ contributing to global climate change with
widespread impacts on infectious diseases, famine, weather-related
harmful events, flooding, heat-related conditions etc.

Volatile Organic Compounds
Benzene

A recognised human carcinogen, particularly associated with
leukaemia.

1,3-Butadiene

A recognised human carcinogen. The health effect of most concern is
the induction of cancer of the lymphoid system and blood–forming
tissues, lymphoma and leukaemia.

Polycyclic aromatic
hydrocarbons (PAHs)

Lung cancer is most obviously linked to exposure to PAHs through
inhaled air. Individual PAHs vary in their ability to induce tumours in
animals or humans, and in many cases their carcinogenic potency
remains unknown or uncertain.
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3.2

Climate change

3.2.1
Transport’s contribution to carbon emissions
Within the UK, road transport emissions of carbon dioxide are responsible for approximately a
quarter of the UK greenhouse gas emissions. Since 1990, despite the introduction and greater
use of more fuel efficient vehicles, this proportion has grown because of the increased number
of vehicles on the roads (Table 3-3). International governments, business, public sector and
environmental bodies are all now advocating moves toward more sustainable forms of transport
such as walking, cycling and public transport to address these transport related emissions. This
has the additional bonus of promoting a healthier approach to transport and individual mobility.
Table 3-3.
Mode

Carbon dioxide emission by mode5
CO2 emission by mode
(g/passenger km)

Coach
Electric train

30
54

Overall train

61

Diesel train
Bus

74
98

New car (average occupancy)

99

Modern short haul aviation

120

Research by Natural England concluded that the private car is the dominant mode of travel used
for leisure trips to the natural environment in England, and listed many of the same adverse
consequences that are dealt with elsewhere in this report. Leisure travel in all its forms
6
accounts for 6.7% of the total CO2 transport emissions.
A study modelling carbon emissions in two rural communities concluded that even with
technological innovations, the main reduction in carbon must come from reduced travel.7
UK domestic transport greenhouse gas emissions in 2008 were 131.9 MtCO2, 3% lower than in
2007; this was the largest reduction in transport emissions since 1990. Road transport
8
emissions in 2008 had fallen by 4% compared with 2007.
9 10

3.2.2 Health effects of climate change
Evidence now exists to demonstrate that climate change is a significant and emerging threat to
public health. However these threats are not distributed equally across the world, and the most
vulnerable populations are often to be found in the most economically undeveloped nations.
In the UK it is believed that the majority of expected health effects can be managed through
existing public health programmes and interventions. Cold winter periods will probably become
less common, bringing health benefits amongst the elderly, (although this may not be so if
changes in the sea lead to the loss of the Gulf Stream) and summers will become warmer. It is
felt that the people will be capable of adapting to warmer summers, however heatwaves present
11
a serious risk. In August 2003, the summer heatwave accounted for over 2,000 excess
deaths in the UK12 and 70,000 across Europe11; it is believed that this type of climatic extreme
will become more commonplace with climate change. Children, elderly people and the frail,
particularly those with pre-existing conditions such as cardiovascular and respiratory diseases,
are most susceptible to extreme temperatures. (If ‘global warming’ affected all seasons in the
3-4

same way, there could be fewer winter deaths from hypothermia but it is more likely that ‘global
climate change’ will lead to more extreme weather, with hotter summers not necessarily
accompanied by warmer winters. In the worse case scenario for Great Britain, the Gulf Stream
11
could cease and winter temperatures in Britain could fall dramatically. ) Other impacts of
warmer summers will be increased incidence of food poisoning, eg salmonella, and waterborne
bacterial diseases. Also, although incidents will be rare, the potential for outbreaks of vectorborne disease such as malaria and tick-borne diseases mean that health authorities will need to
11
be alert to the possibility of such outbreaks.
The impacts of other more complex climate events such as flooding, droughts or other extreme
weather are more difficult to quantify, as their secondary impacts are more poorly reported, but it
11
is clear that an increasing frequency of such events will lead to more casualties.
The extent of sea level changes is also open to variable predictions, but it is clear that coastal
areas and low lying areas like East Anglia will be affected. Most predictions would add London
to this list and some predictions would add areas like the Cheshire Plain.
Although the UK may seem to be lucky to experience less by way of climate problems than most
parts of the world, it is important to remember the UK’s dependence on imported food which
would render us vulnerable to changes in food production in other parts of the world, the security
implications of large scale human displacement and the significant family ties between the UK
and other parts of the world as a result both of an Anglo-Saxon diaspora and of immigration
from the Indian subcontinent, Africa and the Caribbean (all of these legacies of an imperial
past).
Finally, although the main urban air pollutant concentrations are expected to continue to fall from
their present levels, ozone levels are expected to increase, leading to more cases of hospital
admissions and mortality during ozone episodes.13
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4.1

Injuries

The World Health Organisation has published an assessment of road traffic injuries in 178
countries.1 They are an important public health problem, particularly in low- and middle-income
countries, which account for 48% of the world’s motor vehicles but 90% of road traffic injuries.
Road traffic injuries are predicted to become the fifth leading cause of death worldwide by 2030,
resulting in 2.4 million deaths a year. This is due to a combination of rising road traffic injuries
and falling deaths from other causes.1
In Great Britain in 2009, there were 222,100 road traffic casualties, including 24,690 serious
injuries and 2,222 fatalities. These deaths included 1,059 car users, 500 pedestrians, 472
motorcyclists, and 104 cyclists.2 These figures represent a reduction in each category even
since 2008. However, almost two-thirds of all road deaths are on rural roads, with the proportion
increasing as overall figures fall, suggesting that policies that have reduced urban road deaths
3
have not had a similar effect in rural roads.
Road deaths are of particular concern because young people have the highest death rate per
million capita (Table 4-2). Despite this, road deaths are not a major cause of life years lost, and
the percentage is falling. While in 1986, road deaths were responsible for 5.8% of years of life
lost before the age of 70 (YOLL <70), by the period 2005-2007, this percentage had dropped to
4
4.2% (Table 4-1).
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Table 4-1

Years of Life Lost 2005-07

Cause of Death

Total Years of Life Lost (YOLL) <75

Percent of All YOLL (%)

All Causes

6,896,930.5

100

All Cancers

2,363,798.5

34.3

All Circulatory Disease

1,504,191.0

21.8

CHD

824,407.0

12.0

Land Transport Injuries

290,772.0

4.2

Stroke

272,436.5

4.0
4

Source: Clinical and Health Outcomes Knowledge Base 2005-07

The risk of dying in a road collision in any year in the UK is about one in 20,000, and the lifetime
risk is one in 240.5 To put this into perspective, one in two smokers dies prematurely because of
their smoking.6 The risk of death in a road accident is thus low at the individual level, except for
motorcyclists, who face risks more than10 times greater than other classes of road user (see
Section 7.2).
Death rates from road traffic injuries are higher in men than in women (Table 4-3). Almost onethird (31%) of road traffic deaths occur in males aged 15-34years (Table 4-2). In 1987, almost a
quarter (23%) of all motor vehicle drivers involved in collisions were males aged 17-24 years.7
Death rates by age and mode of travel are shown in Table 4-3. Children and elderly people
dying from road injuries are most likely to be pedestrians, while other adults are most likely to be
car occupants. Pedestrian death rates are highest for children and elderly people, while car
occupant and motor-cyclist death rates are particularly high for young adults. There are very
few deaths of bus and coach occupants. Inequalities in road traffic injuries are presented in
section 9.2.
For each age group and mode of travel, the death rate depends upon the amount of travel, and
the risk of travel, by that mode at that age. The number of injuries among children aged four to
10y increases with age, regardless of road user type. Those aged 11y and older have a great
increase in pedestrian injuries, peaking at age 12y, then decreasing to adulthood. A lesser
increase in cycle injuries levels off aged 13y then decreases. In-car injuries remain flat until the
age of 14y, then increase rapidly, as do motorbike injuries, peaking at age 16y for motorbikes
and 18y for cars.8 This is discussed further in Section 7.2.
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Table 4-2. Deaths from land traffic injuries (V01-V89), number, percentage of deaths from all causes and rates by age and
sex, England and Wales, 2007
Value
Number of
deaths
from all
causes
Number of
deaths
from road
traffic
injuries
Percent of
deaths
from road
traffic
injuries
Population
(‘000s)
Number of
deaths
from road
traffic
injuries per
million
people

Sex

0-4

5-9

10-14

15-19

20-24

25-34

35-44

45-54

55-64

65-74

75-84

85+

All Ages

M

2,228

182

226

797

1,218

3,138

6,264

11,893

27,508

47,830

80,573

58,930

240,787

F

1,691

121

192

357

453

1,360

3,787

8,072

18,166

33,903

79,411

115,752

263,265

M+F

3,919

303

418

1,154

1,671

4,498

10,051

19,965

45,674

81,733

159,984

174,682

504,052

M

17

17

41

315

205

382

172

206

147

140

126

17

1,785

F

13

11

17

66

36

50

58

72

67

103

116

14

623

M+F

30

28

58

381

241

432

230

278

214

243

242

31

2,919

M (%)

0.8

9.3

18.1

39.5

16.8

12.2

2.7

1.7

0.5

0.3

0.2

0.0

0.7

F (%)

0.8

9.1

8.9

18.5

7.9

3.7

1.5

0.9

0.4

0.3

0.1

0.0

0.2

M+F
(%)

0.8

9.2

13.9

33.0

14.4

9.6

2.3

1.4

0.5

0.3

0.2

0.0

0.6

M

1,641

1,552

1,680

1,834

1,881

3,509

4,077

3,475

3,146

2,127

1,283

366

26,569

F

1,562

1,484

1,598

1,724

1,780

3,490

4,132

3,551

3,267

2,342

1,767

806

27,503

M+F

3,202

3,036

3,278

3,558

3,661

6,999

8,209

7,026

6,413

4,468

3,050

1,172

54,072

M

10.4

11.0

24.4

171.8

109.0

108.9

42.2

59.3

46.7

65.8

98.2

46.4

67.2

F

8.3

7.4

10.6

38.3

20.2

14.3

14.0

20.3

20.5

44.0

65.7

17.4

22.7

M+F

9.4

9.2

17.7

107.1

65.8

61.7

28.0

39.6

33.4

54.4

79.4

26.4

9

Source: Derived from National Statistics Mortality Statistics DR series Tables 1 and 5.19
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Table 4-3
Deaths from land traffic injuries, number and rates by age and mode of travel, England & Wales,
9
2007
Mode of travel
Number of deaths
Pedestrian (V01-V09)
Pedal Cycle (V10-V19)
Motor-cycle (V20-V29)
Car and taxi (V40-V59)
Bus and coach (V70-V79)
Goods vehicle (V60-V69)
All road fatalities (V01-V89)
All transport fatalities (V01-V99)
Population (000’s)

0-4

5-9

10-14

15-19

20-24

Age
25-34

35-44

45-54

55-64

65-74

75-84

85+

All Ages

13
2
12
30
31

12
5
2
6
28
28

22
13
3
16
58
58

50
7
64
224
1
2
368
370

43
5
63
238
2
1
381
383

60
22
128
209
1
452
458

41
29
141
153
12
429
441

64
12
65
116
10
294
305

60
20
33
107
1
10
270
278

69
12
13
82
4
6
201
207

126
9
5
99
6
1
272
273

63
61
8
136
136

645
136
517
1,323
23
42
2,919
2,968

3,202

3,036

3,278

3,558

3,661

6,999

8,209

7,026

6,413

4,468

3,050

1,172

54,072

9.1
1.7
9.3
16.5
1.4
41.8
43.4

9.4
3.1
5.1
16.7
0.2
1.6
42.1
43.4

15.4
2.7
2.9
18.4
0.9
1.3
45.0
46.3

41.3
3.0
1.6
32.5
2.0
0.3
89.2
89.5

53.7
52.0
6.8
116.0
116.0

11.9
2.5
9.6
24.5
0.4
0.8
54.0
54.9

Deaths per million persons per year
Pedestrian
4.1
4.0
6.7
14.1
11.7
8.6
5.0
Pedal Cycle
0.6
1.6
4.0
2.0
1.4
3.1
3.5
Motor-cycle
0.7
0.9
18.0
17.2
18.3
17.2
Car and taxi
3.7
2.0
4.9
63.0
65.0
29.9
18.6
Bus and coach
0.3
0.5
0.1
Goods vehicle
0.6
0.3
1.5
All road users
9.4
9.2
17.7 103.4 104.1
64.6
52.3
All transport-related fatalities
9.7
9.2
17.7 104.0 104.6
65.4
53.7
9
Source: Derived from National Statistics Mortality Statistics DR series Tables 1 and 5.19
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4.1.1
Trends over time in road collision deaths by mode
In comparison with other countries of Europe, Great Britain has one of the lowest mortality rates
for all road injuries. However, this generality hides some important exceptions. The best figures
for child pedestrian mortality were from Sweden (0.3 deaths per 100,000 children), compared
with the UK figure of 0.9 per 100,000 children.10 In 2007, 3,090 children were killed or seriously
injured, of whom 1,899 were pedestrians; the 121 deaths were the fewest recorded.11
Between 1980 and 2007, road traffic increased by 87% but there was a 24% reduction in total
casualties. The number of fatal and serious road casualties (KSI, killed or seriously injured ) fell
by considerably more; 64%.11 Car occupants’ fatality rate more than halved from 6.2 deaths per
billion passenger km in 1980 to 3.0 in 1993, since when the fatality rate has continued to fall but
more slowly, reaching 2.6 deaths per billion passenger km in 2006.11 It is this paradox of
increasing motor traffic running with declining injuries, especially serious and fatal injuries, that
is cited as vindication of transport policies favouring car use.
However, it is less well recognised that the safety of active travel has also improved. In 2006,
the fatality rate for pedestrians was 54% lower than the 1980 level and for pedal cyclists it was
46% lower. The trends in cyclists' safety is studied in greater depth in Section 4.2. The
perceived safety when walking and cycling has not improved. Rather, concern over perceived
danger from rising traffic levels has increased.

4.2

Long term trends in cycle casualties

4.2.1

The Use of Hospital Statistics on Road Casualties

It is accepted that fatalities in road accidents are accurately reported. Concerning serious
injuries, however, there is long-standing confusion in the medical world. This has major
relevance in the misperception of risk in cycling.
In the UK there are two datasets for recording fatalities and injuries in road traffic accidents:
STATS19 and Hospital Episode Statistics (HES). The STATS19 dataset is maintained by the
Department for Transport (DfT). It is based on reports by police attending road accidents. The
police are mainly interested in crashes involving motor vehicles, as these are most likely to
result in charges. The STATS19 database is the basis of the annual report Road Casualties
Great Britain, the record of deaths, serious injuries and slight injuries in road accidents and a
prime element of road safety policy. The HES dataset is maintained by the NHS Information
Centre. It is based on hospital records of those admitted as in-patients.
One might expect the HES to be the more accurate record of road traffic injuries. However, a
serious complication arises, because the definition of ‘transport accidenti’ in HES is defined
differently for cyclists compared with pedestrians. This has long caused confusion. It has also
given rise to the view that the police under-report cycling injuries; this view is not correct, as
shown below.

i

In common with many other organisations, we recommend avoiding the term ‘accident’ when dealing with
traffic collisions and casualties, as it is often taken to mean ‘unavoidable’ instead of its actual meaning of
‘unintended’. However, ‘Transport accident’ is the term used in the International Classification of Disease;
we therefore use it in this report when referring to data sources based on specific definitions but otherwise
avoid the term.
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Serious injuries in collisions with motor vehicles are accurately reported by the police for
cyclists, but are under-reported for pedestrians. Table 4-4 shows data are taken from the 2006
12
and 2007 editions of Road Casualties Great Britain.11
Table 4-4. Serious injuries after collision with motor vehicle: STATS19 and HES
compared
Cyclists

Pedestrians

HES

2,186

7688

STATS19

2,092

5525

(difference)

4%

28%

Source

RCGB 2006 Chap 6
Table 6a

12

RCGB 2007

11Error!

Bookmark not defined.

Chapter
6 Table 6e and p75

The under-reporting of pedestrian serious injuries is not appreciated in the road safety debate.
The accurate reporting of cyclist injuries in STATS19 is likewise not recognised.
The major differences between STATS19 and HES arise for injuries not involving a motor
vehicle. The definition of ‘transport accident’ in HES is not consistent. This is summarised in
Table 4-5.
Table 4-5. Comparison of inclusion / exclusion criteria for ‘transport accident’ in Stats 19
and HES
Cyclists

Collision with M.V.
Fall in highway
Fall in unspecified place
(see Chapter 6 of RCGB 2006 Edition

12

Pedestrians

STATS19

HES

STATS19

HES

yes

yes

yes

yes

some

yes

no

no

no

yes

no

no

for detailed comparison of HES and STATS19)

Needless to say, the HES figure for cycling serious ‘transport accidents’ is greatly inflated by the
inclusion of falls that are excluded from the pedestrian definition. The inflation factor is about
3.25. The situation is of course exacerbated by the HES cycling definition being a ‘dustbin code’
to catch incomplete data that do not fit anywhere else. Children playing off-road will be classed
as transport accidents if the place of injury is unspecified at admission.
If we are to be informed, we must compare like with like. Table 4-6 presents the data for cyclists
and pedestrians compared directly: collision with a vehicle, fall in the highway and fall in an
unspecified place. The data for pedestrians are for casualties ≤ 65 years. only, as there are
very few cyclist casualties older than 65 years.
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Table 4-6. Serious injuries in fair comparison 2004/5 (C) and 2005/6 (P), HES data
Cyclists

Pedestrians (<=65y.o)

Collision with motor vehicle

2,186

7,688

Fall (in highway or unspecified place)

4,880

63,500

RCGB 2006 Chapter 6 Table
6a

RCGB 2007 Chapter 6 Table 6f

Source

It may be observed that the inclusion of pedestrian falls (in the highway and in unspecified
places) has inflated the original traffic injury figure by a factor of nearly ten. For cyclists, the
comparable factor is approx. 3.2. It is in fact pedestrian falls that are the ‘great unreported’ and
unrecognised as a serious injury issue.
If HES were being used in a manner that respected the varying definition of ‘transport accident’,
there would be no problem. However, the raw HES data are being misinterpreted by the DfT
and some researchers to build a case that cyclist casualties are under-reported by the police, by
a large factor, and hence that cycling incurs much higher risks than previously thought. This
argument is false, as we have seen, but it has appeared in some apparently authoritative
13
places. For instance, the most recent report on risk factors for cycling issued by the DfT in
14
December 2009 presents precisely this argument. A paper that appeared in the peer
reviewed journal Injury Prevention also presents this argument, to build a flawed case that
cycling is more dangerous than police records show. This latter paper attracted considerable
15
media interest. The argument is also applied in a recent textbook on road safety, to conclude
that the risk to cyclists is "50 times higher than for drivers". In contrast, more careful risk
16 17
assessments
have appeared in the past and been ignored by the media. Competent
analysis is not news in cycling.
One would naturally expect that the extensive improvement in protection for car occupants
would be reflected in a relative advantage to drivers' safety. This happened briefly in the late
1960s when cycling fatality rates rose as driver fatality rates fell. However since 1970, cycling
fatality rates have fallen by slightly more than driver fatality rates (Figure 4-1).
It is impressive that cyclist safety could have improved as much as driver safety over such a
long period. It is beyond the scope of this review to analyse what underlies this result. Clearly
there are consistent, powerful influences that have reduced driver and cyclist deaths almost
equally over a 40 year period. A reduction in children cycling is probably not a factor here. The
fatality rate for children and adults is very similar at around 35 deaths per billion kilometres in
recent years (based on data from the National Travel Survey.18 and Table 4.1 of ref13 ).
There has been some suggestion in recent years that cyclist deaths are rising as a percentage
of all road deaths. In fact, review of the record back to 1965 shows that the current percentage
is close to the long-term average of about 5%, although it is reverting to mean from a deep low
(Figure 4.2).
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Figure 4-1. UK Driver and Cyclist Fatality Rates 1965-2007
UK Cyclist & Driver Fatality Rate 1965-2007 (Index)
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Sources of data :
These trends are developed from fatality data as presented in Road Casualties Great Britain. This same
source presents data on national mileage driven or cycled based on on-road monitoring.
Note: Fatality rates (deaths per billion km), have been indexed to 1965 values of 100. This does not
mean that fatality rates for drivers and cyclists were equal in 1965. The fatality rates in that year for
drivers and cyclists were respectively 11 and 78 deaths per billion km. The purpose of indexing is to allow
easy comparison of long term trends.

Figure 4-2. Cyclist Deaths as percentage of all UK road deaths 1965 - 2007
Cyclist Deaths as %age of all UK Road Deaths
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Data source: DfT
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4.2.2

Children and cycling

An overview of injuries to children when cycling is useful. Data presented in the National Travel
19
Survey show that ownership of bicycles by British children is high, at around 80%. This
amounts to almost 10 million potential child cyclists. However, the vast majority of these
children own either mountain bikes or BMX bikes. These are not designed as vehicles for
transport: the NTS reports that the number of trips cycled per UK child is only 18 per year. The
20
figure for a Dutch child is 530 trips annually. The Dutch figure includes some off-highway trips
which are excluded from the NTS. Even so, the contrast is a factor of around 25. The National
Travel Survey 2006 (Table 4.5) shows that the proportion of trips to school by bicycle in Britain
in recent years was only 1-2%.18
In short, most British children own bicycles but they do not use them as a means of transport. In
considering risk to children, the only data available concern on-road use from the NTS. By
combining this with road casualty data, it may be shown that the risk per km travelled is higher
for child cyclists than child pedestrians, although the risk turns out to be about equal once the
dominance of boys in cycling is accounted for.21 In recent years there have been 12 to 15 child
cyclist deaths per year and 500 serious injuries in collision with motor vehicles. These figures
represent 11% of fatalities and 17% of serious injuries of children in road accidents. These
figures appear comparatively high but it must be recognised than 90% of child cyclist fatalities
are male. This domination of male children in cycling inflates the overall casualty figures.
Cycling road injuries account for only 6% of the annual total of 90-95,000 admissions of children
for all causes of injury (taken from HES). Note that child cyclists and pedestrians together
account for almost 80% of serious injuries to children from motor traffic. This reflects the
relatively poor safety of children on the British road network.

4.3

Pedestrian injuries

4.3.1
The effect of speed
Speed has three effects on injury risk. It reduces the available reaction time, it increases the
stopping distance so reduces the chance of avoiding a collision, and it increases the severity of
injuries if a collision occurs.
A 5% increase in average speed increases the risk of crashes that result in injury by 10% and of
fatal crashes by 20%. The kinetic energy involved in a crash is proportionate to the square of
the velocity and stopping distance also increases exponentially so that an increase in speed of a
few mph can leave a car travelling at a significant speed at the end of the distance in which it
would otherwise have stopped. While most car occupants survive a collision at 30mph (50kph)
if they are appropriately restrained in a well-designed vehicle, 80% of pedestrians will be killed
at that speed.22
4.3.2
Measurement and assessment
As discussed above in section 4-5 above, pedestrian injuries are under-recorded by both
Hospital Episode Statistics and the police Stats 19 data. A forthcoming report from the OECD
discusses the use of standardized data collection across countries to obtain comparative
information but also describes the need for detailed investigations of individual road collisions to
23
increase understanding of the mechanisms to increase safety. One such study in France by
Brenac and colleagues produced a typology of situations resulting in pedestrian injury. These
20 ‘typical accident scenarios’ fall into four main categories and are estimated to account for
24
85% of pedestrian injuries reported to the French police.
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Collisionii during crossing
Detection problems
Poor visibility caused by parked vehicles, a stationary vehicle in another lane, night time, or the
weather is often a contributing factor. The problem is drivers not perceiving pedestrians and
pedestrians not perceiving cars, plus a lack of available reaction time to avoid collision once
perception occurs.
Collisions can be reduced by measures that reduce vehicle speed, to increase the time available
for both perception and reaction. City planning, to ensure that junctions, marked crossings, and
bus stops, for example, are free of parked vehicles provide clear zones and improve reciprocal
visibility. Reducing the width to be crossed, such as by build-outs or central islands, also
reduces pedestrian risk.25 This is probably both by reducing the area for pedestrians to assess
and by slowing traffic. Education and experience, both of drivers and pedestrians, can also
reduce risk.
Anticipation problems
This occurs when a driver sees the pedestrian but does not realize s/he is about to cross the
road. It is particularly common with child pedestrians, who are more likely to run into the road
without checking for traffic, but can also occur when pedestrians are using marked crossings,
especially at a junction if the drive is turning.
Speed reduction measures, and increasing drivers’ and pedestrians’ understanding can again
reduce the risk for these problems. City planning requires high visibility for pedestrian crossings
and the use of the street by non-motorized travelers, together with avoiding measures that imply
motor vehicle precedence and rephasing traffic lights to protect pedestrians from turning
vehicles.
Collisionii on or near the pavement, not at a crossing
These are collisions with pedestrians on the pavement or leaving a vehicle. It is particularly
common at night, and in areas where pedestrians are less common. Alcohol (driver or
pedestrian) is often a contributing factor. It can also occur when a pedestrian crosses the road
while a driver is reversing to park the car.
‘Collateral’ damage
In these cases, there is, and can be, no interaction between the driver and the pedestrian until
the collision occurs. It generally results from an emergency manouevre by the vehicle or could
occur if the driver loses control of the vehicle.
Other
These include pedestrians hit by motor or pedal cycles, or hit by a driver after a verbal
altercation.

4.4

Economic costs

In New Zealand, road crashes involving pedestrians were estimated to cost society about
300,000 NZD each year, according to a 1993 report. Pedestrians admitted to hospital were
more severely injured and their treatment costs twice as much as motor vehicle drivers and
26
passengers.

ii

The report uses the term ‘accident’ to describe the categories
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Department for Transport27 figures from 2001 put the following medical costs on the following
type of injury:
•
Fatal
£ 14,240
•
Serious £ 14,610
•
Slight £ 3,120
These figures do not take into account total cost to society, loss of earnings, cost to other
emergency service, courts etc. The Scottish Government put the total cost of a road fatality in
2007 at £1.65 million.28

4.5
4.5.1

Role of alcohol, other drugs, and fatigue
Introduction

Driving a vehicle is a complex task requiring a high level of concentration and alertness. Driver
impairment does have an effect on crashes but anyone that uses the roads or pavements can
be involved in a road traffic crash. It is important that drivers and riders do not use their vehicles
when impaired through alcohol, drugs or fatigue. The cost to society and the health service of
dealing with casualties from road crashes is many millions of pounds a year in monetary terms
but also has the emotional effects left on people of being involved in a crash or the loss of a
loved one. Driving while impaired greatly increases the chance of the driver being involved in a
crash; this can not only effect the driver but also other road users, driver and passengers in
other vehicles, cyclists and pedestrians.
A brief review of the evidence on alcohol limits and driving impairment, findings of a 2010 NICE
review, and the 2010North Report on drink driving and drug driving are discussed in chapter 17,
section 17.6.2.
4.5.2

Alcohol

Drink driving tends to have more media coverage than drug driving: for a number of years the
UK Government has been running high profile hard-hitting campaigns to reduce the number of
people drinking and driving, this has been backed up by police enforcement and the courts
handing out tough punishments for offenders. The Department for Transport figures for 2008
29
estimated 430people were killed in drink-drive crashes, a 5% increase on the 2007 figure so
shows that some drivers are still not getting the message. This represents 17% of all personal
injury road crash deaths on British roads.29
Even though specific drink or drug laws do not apply to pedestrians, drink and drugs are a factor
in a number of pedestrians that are killed or seriously injured each year. The Department for
Transport puts the figure at 15% of recorded fatalities in pedestrians as being ‘impaired by
alcohol’.31 Given that 500 pedestrians were killed in 2009,31 this would mean that 75
pedestrians killed were ‘impaired by alcohol’. If the 15% figure is applied to the figure for serious
injuries it gives over 800 casualties that were ‘impaired by alcohol.’
4.5.3

Drugs

Department for Transport research published in 2001 found that 18% of people killed in road
crashes in Great Britain had traces of illegal drugs in their bodies.30 Given that 2,222 people
dies on Great Britain’s roads in 2009,31 on that basis it is estimated that around 400 adults killed
in road crashes in the UK in 2009 had illegal drugs in their system and in the UK. Compared
with the Drink Drive figures for 2009 and if the 18% figure is taken as still correct, even though
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the research was done nearly 10 years ago, then drug driving is as big a problem as drink
driving. If we make the same assumption that 18% of victims of serious injuries, that figure is
4,444 people seriously injured have an illegal drug in their system. Certain Over-the-counter
drugs or prescription drugs are known to make people drowsy and many drugs do give warnings
not to drive but a Department for Transport report found they have the potential to be a road
safety hazard.32
4.5.4

Fatigue

According to the Department for Transport, Driver tiredness is one of the biggest killers on UK
roads, particularly on motorways and other monotonous roads. In the UK, tiredness causes one
in five deaths on trunk roads.29 Crashes caused by drivers falling asleep at the wheel typically
involve vehicles running off the road or into the back of another vehicle. They tend to be highspeed crashes, because drivers do not brake before crashing, so the risk of death or serious
injury occurring is greater than in other types of crashes.29 It can be very difficult to put laws in
place to tackle this area due to the number of factors that effect an individuals sleep pattern.

4.6

Government road safety strategies and targets

The 2000 Road Safety Strategy targets for 2010 were a 40% reduction in the number of people
killed or seriously injured on the road and a 50% reduction for children, compared with the 199433
98 average. The 1994-98 baseline figures were: 47,656 people and 6,860 children killed or
seriously injured. By 2007 there were in fact 36% fewer people and 55% fewer children killed or
seriously injured relative to the baseline.11
The UK Government is currently working on a new road strategy A Safer Way: Consultation on
34
Making Britain's Roads the Safest in the World. This strategy went out for consultation in April
2009. In the draft document, new targets for casualty reduction were set for 2010 till 2020.
These are shown below.
“We believe that our key national target should be to reduce deaths, since we have been
less successful in reducing deaths than serious injuries over the last decade. At the local
level, as road deaths are much rarer occurrences, it is more reliable to address the
combined number of deaths and serious injuries. We will monitor local progress against
this benchmark.
“We are therefore proposing the following targets:
• to reduce road deaths by at least 33 per cent by 2020 compared to the baseline of
the 2004–08 average;
• to reduce the annual total of serious injuries on our roads by 2020 by at least 33
per cent compared to the baseline.
“We also consider it important to maintain our progress on child road safety and to tackle
the pressing problem of young people’s safety, and therefore propose a more
challenging target for children and young people:
• to reduce the annual total of road deaths and serious injuries to children and young
people (aged 0–17) by at least 50 per cent against a baseline of the 2004–08
average by 2020.

4-12

“To improve health, the environment and congestion, we are keen to encourage more
walking and cycling. We wish to reduce the risk to the individual walker or cyclist, and to
take into account expected growth in activity. We are therefore proposing a target based
on the rate of casualties:

• to reduce by at least 50 per cent by 2020 the rate of KSI per km travelled by
pedestrians and cyclists, compared with the 2004–08 average.
The draft strategy identified the following topics as some of the priority areas that need to be
addressed over the coming years:
•

reducing the number of road deaths, which have fallen at a slower rate than serious
injuries;

•

reducing pedestrian and cyclist casualties in our towns and cities – particularly in
deprived communities;

•

protecting children, particularly in deprived areas, and young people, who are greatly
over-represented in the casualty statistics;

•

protecting motorcyclists, who represent 20% of road fatalities but just 1% of traffic;

•

safety on rural roads: 62% of all road fatalities in 2007 occurred on rural roads, which
carry only 42% of traffic;

•

variations in safety from area to area and road to road;

•

poor road user behaviour amongst a minority, where drink-driving and failure to wear a
seatbelt remain a problem

•

illegal and inappropriate speed: excessive speed was recorded as a contributory factor
in 26 per cent of road fatalities in 2007.34

Wider factors, notably the environmental, economic and social context, will influence what we
will be able to achieve over the period of the strategy. The further ahead we look, the harder it
is to predict the impact of these factors. It is, however, likely that we will be living in a more
carbon-constrained world, but with a continued increase in demand for travel over the longer
term.34
Although most road safety legislation is reserved to the UK Government, the recent Calman
Commission Report35 on devolution recommended more power be devolved to the Scottish
Parliament. This included setting drink drive limits and setting speed limits. In June 2009, the
Scottish Government published the Scotland Road Safety Framework called Go Safe on
36
Scotland’s Roads it’s Everyone’s Responsibility, which also included targets for the reduction
of fatalities and injuries that are lower the UK targets in A Safer Way.34
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5.1

Stress and poor health

Mental illness and its associations with transport and in particular, the effects that mental health
may have on the need or ability to travel, are dealt with in chapter 11, section 11.2. This section
considers the impacts of transport on stress.
5.1.1
Stress and anxiety
It is a common experience that travel can be stressful. For example, busy roads are intimidating
to pedestrians, especially children, disabled people, elderly people, and people with impaired
mobility. Drivers find traffic jams stressful. There appears to be little research on this subject,
possibly because stress is difficult to define and measure. Studies of bus drivers found that they
experience more stress under one person operation than when a conductor is present.1 2
Measurements of heart rate and blood pressure whilst driving have shown that they rise in traffic
jams.3
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5.1.2
Stress and mental and physical health
The first scientific evidence that mental well being may be a risk factor for physical ill health
emerged in the 1950s with the demonstration that American accountants showed higher rates of
heart disease in the busy period of the year when they were preparing accounts for filing with
the Internal Revenue Service than in the quieter periods.4 From this study emerged a significant
volume of material around so-called type A and type B behaviour patterns which essentially
showed that working under pressure to deadlines evoked in many people a particular behaviour
pattern which was associated with increased coronary risk.5
Shortly after this, a considerable literature began to be created, and to accumulate over several
decades, associated with various permutations of the names Kasl, Cobb and Gore.6 7 8 This
literature, of which the references given are merely a small sample, studied the effects of
significant life changes on rates of self reported health and various measurements of
physiological and biochemical parameters. A wide range of life changes were studied, including
losing a job, divorce, imprisonment, bereavement, going into an old people’s home, moving
house, promotion, and getting married. A consistent picture emerged that life changes which
strike at the root of a person’s identity cause damage to health from the time that they first begin
to be anticipated until the individual has fully adjusted to the change. This applies whether the
change is beneficial or negative, and the impact on health is negative in either case, but
beneficial changes have less impact and are adjusted to more rapidly. The effects were minor
gastrointestinal upsets, increased rates of infection, and increases in cardiovascular risk factors
such as cholesterol and blood pressure.
Alongside this, evidence emerged of an impact of social support on health (see 5.3.5 below) and
later, of health benefits from the aesthetic conditions of the environment (see 5.1.5 below).
Various studies of occupational mortality, including Marmot’s study of civil servants9 have shown
that social status is a positive factor in maintaining health and so is autonomous control of one’s
own work.10 More recent and more controversial is the work of Wilkinson which suggests that
the perception of inequality may be as important as its material consequences and that people
may suffer health consequences from feeling that they do not share the lifestyles and
opportunities of other groups of society.11
Various studies of stress at work have shown that responsibility is good for health if it is linked to
the training, ability and resources to discharge it, but that responsibility without training, ability
and resources is bad for health. There has also been research showing an adverse effect of
threats hanging over people, a beneficial effect of striving for a challenging and meaningful goal,
and a beneficial effect of a strong personal identity.
These studies provide us with a clear scientific position that various aspects of well being affect
our susceptibility to disease and influence death rates.
The most plausible biological mechanism for these relationships is the stress reaction – the fight
or flight reaction that occurs when an organism experiences a threat. This reaction makes the
organism stronger and faster and increases the rate of its mental functioning (which explains
why time seems to slow during a threatening situation). On the other hand it does this through
physiological changes harmful to health including depressed gut motility, raised cholesterol and
raised blood pressure and depressed immune system. The stress reaction is therefore a
poisoned lifeblood, essential to life but harmful. If it became inappropriately persistent, or
occurred very frequently, it could be predicted that the reduced gastrointestinal function would
cause gastric conditions, that the depressed immune system would predispose to cancer and
infection and that the raised cholesterol and blood pressure would cause heart disease. These
are exactly the conditions that have been observed to be associated with health damage due to
the various aspects of lack of well being. It is very likely therefore that this is the biological link
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in this chain of causation although this has not yet been clearly proven. Hence the description
of these links as “stress related disease”.

5.1.3
Transport and the stress reaction
Transport is of relevance to the treatment of stress related disorders, of whatever origin,
because of its potential use as a mechanism for physical activity. Physical activity is an effective
treatment for stress. The stress reaction is itself a preparation for physical activity, so it may be
that physical activity beneficially mops up the physiological changes. The statement that
physical activity burns off stress may therefore be true at a physiological as well as at a
metaphorical level.
Transport can also be a cause of stress. The term “stress” is widely used in an imprecise way to
describe a wide range of forms of difficulty to which human beings react in a variety of ways.
Some levels of difficulty form healthy challenges which are enjoyable to surmount, and seem to
be good for health. This variation in reaction to difficulties often leads to the whole concept of
“stress” and “stress-related diseases” being rejected as imprecise and unscientific. This arises
however only when the terms are used imprecisely.
In the biological model advanced above, “stress” is appropriately used only for those conditions
which lead to the stress reaction arising with inappropriate frequency or persistence. We know
what these are – rapidly recurring deadlines, threats to personal identity which lie outside the
individual’s control, threats which hang over people (the Damocles effect), life changes and
anticipation of life changes, responsibility which the individual does not have the competence,
training and resources to discharge, and being trapped in deeply unsatisfactory situations with
no means of escape and nothing that the individual can do to address their problem. “Stress
related diseases” are the diseases caused by inappropriate persistence or frequency of the
physiological consequences of the stress reaction and we know what these are – heart disease,
cancer, infections, and gastrointestinal conditions.
Transport creates these in a number of ways. The noise of traffic or aircraft, or the disturbance
of normal life by heavy traffic in a street can be a chronically unsatisfactory situation that causes
stress. Threats to a public transport service which the individual uses for an important part of
their life can be a Damocles situation and can then grow into a life change. Air traffic control is a
stressful occupation because of the recurring deadlines. Driving is a responsible activity which
is likely to be enjoyable to those who do it well but stressful to those who are less skilled (casting
doubt on a transport strategy which requires everybody to drive). Lack of transport may be a
chronically unsatisfactory situation. Being deprived of personal transport, for example by
becoming unfit to drive, can be a major lifechange.
5.1.4
Diseases of poor social support
Around the same time as the early evidence of stress related disease, a study of outcomes of
pregnancy in wives of US soldiers showed that the strength of social support networks was a
factor that influenced the rate of complications of pregnancy.12 On the same topic, the study of
the Granville Train Disaster in Australia showed that weak levels of social support were a strong
predictor of serious mental illness in survivors of this horrific accident where a train left the
tracks and collided with the supports of a bridge bringing the bridge crashing down on the
train.13 This led to further studies of the impact of social support on health culminating in the
Alameda County Study which showed that strength of social support was associated with a four
fold difference in all-cause mortality.14 This difference, comparable to the effect of poverty, was
so great that the researchers at first refused to believe it. They said that it must be an
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association due to reverse causality (illness causing deterioration in social networks) and they
predicted that it would therefore decline as the cohort was followed for longer periods. It did not.
It strengthened, as would be expected from a directly causal relationship and ultimately the
researchers were convinced and presented it as a causal relationship. It is now clear that
strength of social support is a major contributor to keeping up good health.
This adds to the concern at the finding by Appleyard & Lintell in San Francisco,15 now repeated
in Bristol by Joshua Hart,16 that traffic levels in streets diminish the strength of social support
networks in those who live in them, by diminishing neighbour interaction.
The biological nature of the relationship between social support and health is not documented.
It may be that inadequate social support is itself a category of stress. It is however also widely
believed that lack of social support is not a direct risk factor but that social support is a factor
which makes it easier for people to cope with stress. On either of these explanations the
diseases of inadequate social support would be simply another category of stress-related
diseases and would consist of the same diseases as other categories of stress-related disorders
(ie gastric conditions, cardiovascular disease, cancer, infection etc). However this has not been
clearly demonstrated.
Transport has important contributions to social support in a number of ways. Lack of access to
transport will diminish access to social networks. In those who have previously had better
access to transport and have built their social networks around it the withdrawal of access will
disrupt those networks. A street scene which encourages social interaction and consequential
neighbourliness, as in a Home Zone will strengthen social support. The Appleyard/Lintell/Hart
studies show that heavy traffic in a street will disrupt it.15 16
Potentially public transport offers opportunities for social interaction amongst fellow passengers
but this opportunity is not widely embraced.
5.1.5

Health effects of poor aesthetics and lack of tranquillity
17

Aesthetically attractive settings are good for health. The pioneering study for this work was
the demonstration that patients recovered quicker from a surgical operation if they could see
18
trees from their window. Some other studies have since confirmed this association between
views of greenery and physical ill health, including research which suggests that greenspace
19
may diminish inequalities.
The explanation usually assumed is that ugly and untranquil surroundings are a stress and that
attractive surroundings enhance feelings of tranquillity and hence ease stress. On this
explanation the link between aesthetics and health is another category of stress-related
disorder. However this has not been demonstrated to be the explanation.
Congestion, heavy traffic and aircraft noise can shatter tranquillity. Many people find railways
aesthetically attractive, especially those that are redolent of bygone days, probably because of
their nostalgic impact. Canals bring the same aesthetic benefits as other water features. The
streetscapes that we advocate to promote walking, cycling and social interaction will also create
aesthetic surroundings.

5.2

Perceived Danger

5.2.1
Fear of injury
The perceived danger of travel may contribute to stress and / or cause people to restrict their
travel with a consequent loss of any health benefits that they might otherwise have gained.20
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For example, elderly people may become socially isolated. Danger may also restrict use of the
environment around roads for functions other than travelling. For example, social interaction on
streets may be limited (see 5.3.7 below) and children’s outdoor play may be restricted. In 1999,
65% of survey respondents reported feeling threatened some or all of the time when walking,
21
cycling or riding on country lanes.
Despite the overall similarity of safety of cycling compared with other modes of transport (see
chapter 4, section 4.2 and chapter 7, section 7.2), children in Britain who walk or cycle had twice
the average European risk of death from a traffic collision at the turn of the millennium.22
Parents also restrict their children’s movements or escort them because of fear of attack by
strangers.23 Thus perceived danger from traffic leads to restrictions on children’s independent
mobility, with consequent increases in motor vehicle traffic to transport children (travel to school
by car increased from 16% in 1985/87 to 30% in 1997/999 and 32% in 200624) and concomitant
decreases in fitness in children who no longer walk and cycle at will.
Danger, and its converse, safety, are particularly difficult to measure. They certainly cannot be
reliably measured by numbers of injuries or crashes because behaviour is influenced by
perceived danger.25 For example, a busy main road in an urban area may have very few
pedestrian injuries because pedestrians perceive it, correctly, to be so dangerous that they
avoid crossing it as much as possible and take great care when doing so. The influence of
perceived danger on behaviour is known as risk compensation (see Figure 5.1).
Figure 5-1

Diagrammatic Representation of Risk Compensation

Propensity to
take risks

Rewards
of risk
Balancing
Behaviour

Perception of
risk

Accident
losses

If safety is the only factor being considered, then the impact of danger may be less than would
intuitively be thought. It is unperceived danger which has the greatest impact on safety.
However, safety is not the only consideration: the danger–aversion behaviour may be stressful
or may be restricting (e.g. keeping children indoors instead of allowing them to play). Moreover,
human beings are never perfect in their danger aversion: effective safety precautions are ‘fail
safe’ and this principle needs to be applied to the human element of the system as well as the
technical elements.
Changes in adults’ concerns leading to accompanying children to school are shown in Table 5.1.
5.2.2
Fear of crime
Perceptions of danger are not limited to the perceived risk of collisions with traffic. Concerns
about crime and attack are not uncommon. More than 11% of the population say they would
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26

In 2008, although 65% of all adults said
travel more if they felt safer on the transport system.
they felt fairly safe when using public transport, only 20% of users and 15% of non-users felt
very safe. In 2007/08, 54% of regular bus users aged 50-69 and 62% of those aged 70 or over
felt very safe when travelling by bus, compared with only 40% of those aged 16-29. Men were
slightly more likely than women to feel very safe at the bus stop or station (42% vs 38%) and to
feel very safe when walking to or from the bus (43% vs 38%).27 27% of bus users had seen
someone being insulted, pestered, harassed, threatened or spat at in the last 12 months; 10%
had seen someone assaulted, mugged or robbed.28
Table 5-1
2008

Whether children are accompanied to school by an adult and why, 2002 and
7-10 years

11-13 years

2002

2008

2002

2008

(%)

(%)

(%)

(%)

Usually accompanied by an adult

78

86

27

31

Usually unaccompanied by an adult

15

10

64

61

6

3

6

6

1

1

3

2

57

58

27

34

47

29

29

23

Sometimes accompanied by an adult
Accompanied part of the way
Why accompanied by an adult (all reasons)

a

Traffic danger
Fear of assault/molestation
Convenient to accompany child

b

-

21

-

30

School too far away

25

22

34

29

Child might not arrive on time

12

18

14

15

Child might get lost

11

19

6

7

7

6

9

6

22

12

32

15

Fear of bullying
Other
a More than one reason may be given
b Not an option for participants in 2002
Source: National Travel Survey 200829

Fear of crime is an important contributor to social exclusion, as it inhibits walking along streets
that are perceived as threatening, and therefore limit access to services, people, or activities. A
Street environment Index has been developed, based on the concept of ‘New urbanism’ and
‘Broken windows’. Broken Windows Theory suggests that the presence of a broken window that
has not been repaired leads to a perception of neglect and danger, resulting in a gradual
withdrawal of people from the street, thereby increasing the opportunity for further disorder, such
as graffiti, with further withdrawal by pedestrians. The broken windows therefore become an
indicator of a ‘fearful’ location. New Urbanism, on the other hand, encourages an open network
of streets that are not only accessible but also friendly to pedestrians. The presence of
pedestrians then reduces the opportunity for crime.26 This resembles the ‘safety in numbers’
seen for injuries to pedestrians and cyclists, discussed in chapter 7, section 7.4. Although only
4% of the population in 2002/03 were victims of crime, 13% of people reported feeling unsafe
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and 21% a bit unsafe when walking in their local area after dark. The levels of fear felt by
pedestrians depends on the openness of the space around them (the prospect) and the number
of hiding places for potential assailants (refuges). Fear ranges from the most safe locations
(open prospect, low number of refuges) to the most unsafe (blocked prospect with many hiding
places).30

5.3

Severance of communities by roads

5.3.1
Introduction
Community severance arises when roads bearing high levels of traffic cut through communities.
The physical presence of the traffic, particularly heavy goods vehicles, as well as the risk of
collisions and injuries presents a barrier to the community, dividing it into two. This limits or
disrupts access to goods, services, and people.15 31 A recent review of community severance
noted that the effects were broader than merely division of people from services, and included
psychological effects of traffic and effects on quality of life and social cohesiveness, as well as
implications for accessibility planning, mobility, and social exclusion.32 However, health was not
mentioned. The literature on health aspects of community severance has recently been
reviewed.31
Similar effects can be caused by presence of fixed obstructions such as railway lines or rivers.
5.3.2
Definitions
The term “severance” was used by Liepmann in 1944, when she discussed the “severance of
33
dwelling and work-place” and the effects of this on community life, a factor raised in 1924 by
34
Pigou. In 1969, the UK government Urban Motorways Committee recommendation regarding
the inclusion of indirect social costs when planning main urban mentioned ‘severance’, by which
it meant the physical separation, visual effects, noise, and disruption of neighbourhood lifestyles
35
that heavy traffic could cause. Severance was defined in the late 1970s as
of it.”

36

“the sum of the divisive effects a major urban road has on the inhabitants on either side

In 1983, the Department of Transport defined ‘community severance’ for trunk roads as:
“the separation of residents from facilities and services they use within their community, from
friends and relations and, perhaps, from place of work as a result of changes in road patterns
and traffic levels.”Department of Transport. Manual of Environmental Appraisal. London:
DoT, 1983, quoted by the TRRL35
This was amended following a 1991 Transport and Road Research Laboratory review which
suggested that ‘community severance’ could occur without traffic changes. Consequently,
severance was considered more broadly as being:
“perceived by the public as a number of effects including pedestrian delay, trip diversion and
suppression, , pollution, perceived danger and overall unpleasantness”. 35
That review therefore proposed a definition of community severance as:
“the sum of the divisive effects a road has on those in the locality”. 35
James and colleagues, in their 2005 review,37 listed 12 definitions of community severance from
1924 to 2001, many but not all of which were confined to travel behaviour.
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5.3.3
Measurement of community severance
A major problem with conducting research into the health effects of community severance and
how to prevent or lessen it is that it cannot currently be quantified effectively,. Berkman’s Social
Network Index predicted an increase in all-cause age-adjusted mortality in middle-aged men
(RR 2.3 for those with most connections compared with those with least) and women (RR 2.8)
with relative risks 1.8 to 4.6 for different age and sex groups.14 However, this index can be
applied only by individual questionnaire and cannot be derived from routine data. Interventions
on a housing estate that included traffic management improved mental health but these effects
are also not yet quantifiable.38
One approach is to try to quantify community severance itself. Pedestrian delay can be
measured eitheras delays prior to leaving the kerb or as the total crossing time. It was
proposed in 1969 as the most important indicator of severance by major urban roads by the
Urban Motorways Committee.39 Pedestrian delay was used in the willingness to pay study by
Garrod and colleagues of traffic calming.40 Appleyard and colleagues found that median delay
before being able to cross the road ranged from nil on the street with light traffic to one to two
minutes with very heavy traffic (Table 5.2).41
Table 5-2. Pedestrian delay in San Francisco41
Traffic level
Category

Traffic flow /d

Light
Medium
Heavy
Very heavy

0-2,000
2,000-10,000
10,000-20,000
>20,000

Proportion of pedestrians
waiting no time or only a few
seconds
94%
49%
25%
19%

Median delay before crossing
the road
Nil
30 seconds
30 seconds
1 – 2 minutes

A 1966 report proposed a peak figure of 300 vehicles/hr as an appropriate environmental
standard, because of the adverse impacts from noise, fumes, vibration and the limitation of free
pedestrian movement at traffic levels above this. For example, , at least 50% of pedestrians
would be delayed by hourly traffic flows of 500 or more.42 The 1963 Buchanan report showed
that as road widths increased, so the volume of traffic required to cause the same pedestrian
delay fell.45 More recent studies have measured then modelled pedestrian delay on shopping
streets. Two assessed delay prior to leaving the pavement and a third assessed total crossing
time.36 The latter measure is obviously more affected by the road width more than the former
measures, although it is likely that pedestrians consider road width and their ability to cross to
the other side when making their (subconscious) decisions regarding when it is safe to step into
the road.
It has also been suggested that a proxy for pedestrian delay could be obtained by categorising
streets using the proportion of street-dependent and vulnerable pedestrians (who walk more
slowly43 44)Error! Bookmark not defined. and thus require a longer gap in traffic for safety.35 More
sophisticated form of this approach was proposed by the Standing Advisory Committee on
Trunk Road Assessment (SACTRA)35 and the Transport and Road Research Laboratory35
(TRRL). TRRL proposed identifying vulnerable groups, such as those with reduced physical
mobility) or greater safety needs (such as children of various ages, the elderly or disabled, other
vulnerable adults) or those dependent on the particular locality, such as certain ethnic and
religious or low income groups). The TRRL approach then defined:
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•

the facilities to which access is potentially impaired (eg healthcare; education; services such
as post office, day centre, launderette; social; leisure; shops; and transport); and

•

the catchment areas from which users may be drawn).

Their proposed severance index, incorporating the above information combined with traffic
density and allowing for the presence and acceptability of crossing facilities, if relevant, has a
number of disadvantages, including the assumption that everyone would choose to go to the
nearest facility. It also does not account specifically for acquaintanceships in the street and the
ability to form weak ties with neighbours, i.e. the diminution in social contacts that may be the
most subtle and yet an important issue for health.
A second approach is to measure health outcomes, health-related behaviours, and
environmental factors, that may be affected by community severance, or indeed changes in
these that may be attributable to community severance or attempts to mitigate it. Examples
include access to specific goods, services, or people;, walking and cycling rates; injury and
deaths from road traffic collisions; noise levels; traffic volume; and pedestrian delay in crossing
roads.45 46 47
Both sets of approaches can provide only very limited information on the changes in inequalities
that community severance and its sequelae may entail. Although it is possible to model
expected injuries and fatalities from predicted changes in traffic flows, and the potential impact
on inequalities relating to type of road user,, those relating to age, ethnicity or social class are
difficult to quantify.
5.3.4
Impacts on travel behaviour
Reports from transport professionals have tended to focus on major roads, with rural
motorways35 and urban through routes36 48 49 being barriers particularly to journeys on foot;
construction of by-passes reduce the barrier effects of traffic in the bypassed towns or villages.50
The divisive effects of major roads result in reduced journeys made because of increased
journey time or because of poorer environmental quality. The first was formerly referred to as
‘real severance’ and the latter as ‘perceived or psychological severance’. Although the impacts
on households is similar for both,36 the distinction was important to transport planners: the
impact of increased journey time could be modelled, whereas travel behaviour changes due to
perceptions could not be.
Guo and Black divided the severance effects of roads into two components: static and dynamic.
The former is due to the barrier effect of the road; the latter is due to the effect of vehicles
moving along the road. Static severance itself comprises both the ‘real’ and ‘perceived’
severance referred to above. Dynamic severance is defined as the time-dependent barrier
effect caused by conflicting streams of traffic movements (i.e. pedestrians and vehicles).48
Tate, cited by Bradbury and colleagues, notes that the physical barriers may result in ‘trip delay’
– a more time-consuming journey, due to added delay, or in ‘trip diversion’, due to added
distance to reach a crossing point32 or travelling to a different destination. Busy streets with
heavy, fast traffic deter pedestrians from attempting to cross it, even among those who are fully
mobile,23 and particularly among those who walk more slowly.51 Mitigation measures, are often
unhelpful because of requiring a diversion, adding to the journey length and time48; are – or are
perceived as – dangerous or unpleasant, such as bridges or subways36 49 or pedestrian
crossings may not allow sufficient time for older pedestrians to cross in the allotted time.43 52
Some people, particularly young adults and children, will often prefer to run across trunk roads,
risking injury, than make a diversion to use a crossing point.32 Others avoid crossing points
because of fear of crime on footbridges or in subways or because of difficulties using these, for
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example if a wheelchair user or pushing a buggy.32 Major transport routes can also increase
conflicts between vehicles and pedestrians.53 Thus busy roads lead to journeys not being
made54 - ‘trip avoidance’. Alternatively, it can lead to journeys that would have been made by
bicycle or on foot being made by car.32
5.3.5
Access to people and impacts on social networks
Community severance limits or disrupts interpersonal networks and reduces social contact, as
was originally shown by Appleyard and Lintell. Their pioneering study of three parallel streets in
San Francisco bearing light, moderate and heavy traffic found that the number of friends and
acquaintances residents reported was inversely proportional to the volume of traffic on their
street.15 41 The street with heavy traffic was used solely as a ‘corridor’ to use as a route to
elsewhere but the street with little traffic allowed social interaction and a strong sense of
community.41 Hart has recently replicated these findings in Bristol, though residents of the light
street (140 vehicles per day) had on average 5.4 friends on the street, higher than the 3.0
friends on the San Francisco quiet street (2,000 vehicles per day), suggesting more community
severance on the quiet San Francisco street than had been appreciated.16 Thus, residents
living on busy streets are likely to have smaller social networks which, as discussed in 5.1
above, are health promoting. Reduction in social contacts is associated with higher mortality
and morbidity in the elderly,14 more unhealthy behaviours,55 and possibly with worse mental
health more generally,56 57 even among those who were healthy at baseline.14
It has also been reported that the presence of a major road contributes to a reduction in the
sense of community.32
5.3.6
Access to goods and services
The difficulty of crossing the road may separate housing from, and diminish access to, health
promoting facilities, such as schools, parks, recreation facilities, shops and health services.49 54
Community severance has also therefore been linked with social exclusion.32 49 Major roads
form boundaries delimiting neighbourhoods. This effect increases with the age of the road, as
new generations limit themselves – or are limited – to considering only the area on their side of
the road as part of their neighbourhood.36
5.3.7
Other impacts
Increasing volume or speed of traffic also affects the livability of streets, in other ways,
especially road traffic collisions, perceived risk58, and subsequent curtailment of healthy
behaviours, such as walking, cycling, and the use of residential streets as places to meet and
play.15 23 64 More recently, children have not been playing outside as much even where adult
supervision would be available, also resulting in less socializing by adults.16 Reduced social
interaction can also adversely affect children’s development, due to reduced opportunity for
exploration and social and motor skill development.64 In parallel with the increase in traffic on
local streets, there has been a reduction in the provision of play spaces.59
Children’s independent mobility has been curtailed, with an increase in the average age at which
they are allowed to travel unescorted by foot, bicycle or bus;60 a high proportion are insufficiently
active, partly through reduced walking and cycling, leading to high obesity levels.61 Parents’
concern over the risk to children’s safety from traffic, particularly where they need to cross busy
roads, are major barriers to children walking or cycling to school.62 63 Lack of independence
also impacts on physical health, self-esteem and mental well-being. Traffic, whether moving,
stationary or parked, reduces the visual amenity of streets.56 Traffic noise, discussed in more
detail in chapter 6, section 6.4, is also intrusive. In Appleyard and Lintell’s study, those living on
the light traffic street included all their building and even the entire street as their ‘home territory’.
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However, because of the intrusion of traffic noise, those living on the heavy traffic street
restricted their usable living space: in some cases, even parts of their own flat was not ‘home’.15
Some people cope with the problems of traffic by changing their work shift patterns.32
However, despite the associations described above, no prospective study of community
31
severance and health has been undertaken. It should be noted that this is no direct evidence
of longterm effects on health from community severance, not evidence of no effect.
5.3.8
Effects on inequalities
These effects are likely to be greatest on people who are very young, very old, or have a
disability49 – the very people who are in greatest need of such facilities and who are most likely
to lack social support networks. The transport literature identifies these groups that are affected
more as those who are more dependent on walking for transport.36 However, this ignores the
social use of the street when not travelling, which recent research shows by Hart suggests could
be important.. There is also an effect on carers: those living on almost traffic-free streets have
more social contacts locally and know more adults willing to help look after their children than
those living on streets with more traffic.64

5.4

References

1

Joffe M, McKay T, Mitchell. Buswork and Health. Birmingham: Trade Union Research Centre, 1986.
Joffe M. Health of London bus drivers: the presence of a conductor is protective. Journal of Occupational
Medicine. 1992;4:18-25.
3
Bañuls R, Montoro L. ‘Motivational and emotional aspects involved in driving‘ Chapter 8 In Barjonet P-E
(ed). Traffic psychology today. Dordrecht, the Netherlands: Kluwer Academic Publishers, 2001.
4
Frideman F, Rosenmann RH, Caroll V. Changes in serum cholesterol and blood clotting times in men
subject to cyclic variations of occupational stress. Circulation. 1958;17:852-61.
5
Rosenman RH, Chesney MA. ‘Type A behaviour and coronary heart disease’. Chapter 16 In
Spiegelberger CD, Sarason IG. Stress and anxiety. Volume 9. USA: Hemisphere Publishing, 1975.
6
Cobb S, Brooks GW, Kasl SV, Connelly. The Health of People Changing Jobs: a Description of a
Longitudinal Study. American Journal of Public Heallth. 1961;56:1176-21.
7
Kasl SV, Cobb S, Brooks GW. Changes in Serum Uric Acid and Cholesterol Levels in Men Undergoing
Job Loss. JAMA. 1968;206:1500-7.
8
Prigerson HG, Bierhals AJ, Kasl SV et al. Traumatic Grief as a Risk Factor for Mental and Physical
Morbidity. American Journal of Psychiatry. 1997;154:616-623
9
Marmot MG. The status syndrome: How social standing affects our health and longevity. London:
Bloomsbury, 2004.
10
Bosma H, Marmot MG, Hemingway H, et al. Low job control and risk of coronary heart disease in
Whitehall II (prospective cohort) study. BMJ 1997;314:558.
11
Wilkinson RG. The Impact of Inequality: How to Make Sick Societies Healthier. London: Routledge,
2005.
12
Nuckolls KB, Cassell J, Kaplan BW. Psychosocial Assets, Life Crisis and the Prognosis of Pregnancy.
American Journal of Epidemiology. 1972;95:431-41.
13
Boman B. Behavioural observations on the Granville train disaster and the significance of stress for
Psychiatry. Social Science and Medicine. 19779;13A:463-71.
14
Berkman L, Syme SL. Social networks, host resistance, and mortality: A nine-year follow-up study of
Alameda County residents. American Journal of Epidemiology. 1979;109:186-204.
15
Appleyard D, Lintell M. The environmental quality of city streets: The residents' viewpoint. American
Institute of Planners Journal. 1972;38:84-101.
2

5-11

16

Hart J. Driven to excess: Impacts of motor vehicle traffic on residential quality of life in Bristol, UK. MSc
thesis, University of the West of England, 2008.
17
Kaplan R. The nature of the view from home: Psychological benefits. Environment & Behavior.
2001;33:507–542.
18
Ulrich RS. View through a window may influence recovery from surgery. Science. 1984;224:420-1.
19
Mitchell R, Popham F. Effect of exposure to natural environment on health inequalities: an
observational population study. Lancet. 2008;372:1655-60.
20
Plowden S, Hillman M. Danger on the road, the needless scourge : a study of obstacles to progress in
road safety. London: Policy Studies Institute, 1984.
21
Campaign for the Protection of Rural England. Rural traffic fear survey. London: CPRE, 1999.
22
Jarvis.S., Clarke M, Cryer C et al. Injury prevention. London: British Medical Association; 2001.
23
Jones S, Kingham S, Briggs D. Kirklees case study. Huddersfield: Environment Unit, Kirklees
Metropolitan Council; 1997.
24
Department for Transport. Travel to school. Personal Travel Factsheet. London: DfT, 2008.
25
Adams J. Risk and Freedom: The Record of Road Safety Regulation. London: Transport Publishing
Projects, 1985. http://john-adams.co.uk/wp-content/uploads/2007/10/risk%20and%20freedom.pdf
26
Evans G. Street Environment Index. Mapping fear using urban features. AUNT-SUE project. London:
London Metropolitan University, 2010.
27
Department for Transport. Transport Trends, 2008 edition. London: DfT, 2009.
28
Department for Transport. Public experiences of and attitudes towards bus travel. London: DfT, 2008.
29
Department for Transport. National Travel Survey 2008. London: DfT, 2009.
www.dft.gov.uk/pgr/statistics/datatablespublications/personal/mainresults/nts2008/
30
Evans G. Mapping fear of crime using Prospect Refuge Theory. AUNT-SUE project. London: London
Metropolitan University, 2010.
31
Mindell J, Karlsen S. A review of the evidence on community severance and its impacts on health.
(manuscript in preparation)
32
Bradbury A, Tomlinson P, Millington A. Understanding the evolution of community severance and its
consequences on mobility and social cohesion over the past century. Association for European Transport,
2007.
33
Liepmann KK. The journey to work. London: Kegan Paul, Trench, Trubner & Co. Ltd; reprinted by
Taylor & Francis e-library 2002; 1944.
34
Pigou AC. The concentration of population, Essays in Practical Economics, 1924.
35
Clark JM, Hutton BJ. The appraisal of community severance. TRRL Contractor Report 135.
Crowthorne, Berks: TRRL, 1991.
36
Grigg AO, Ford WG. Review of some effects of major roads on urban communities. TRRL
Supplementary Report 778. London: Department of the Environment, Department of Transport, 1983
37
James E, Millington A, Tomlinson P. Understanding community severance part 1: views of practitioners
and communities. Unpublished TRL Report produced for the Department for Transport, TRL Limited,
32
Crowthorne, 2005. Cited in
38
Stansfeld SA. Social support and social cohesion. In: Marmot M, Wilkinson RG, editors. Social
determinants of health. Oxford: Oxford University Press; 1999. p. 155-78.
39
Clark JM, Hutton BJ, Burnett N, Hathaway A, Harrison A. The appraisal of community severance.
Crowthorne, Berks.: Transport Research Laboratory; 1991.
40
Garrod GD, Scarpa R, Willis KG. Estimating the Benefits of Traffic Calming on Through Routes: A
Choice Experiment Approach. Journal of Transport Economics and Polic.y 2002;36:211-31.
41
Appleyard D, Gerson MS, Lintell M. Livable streets. Berkeley: University of California Press; 1981.
42
Greater London Council. Kensington Environmental Management Study. London: Greater London
Council; 1966.

5-12

43

Mindell JS, Aresu MA, Asher L, Gatenby R, Falaschetti E. Can older people walk fast enough to cross
the road? (Manuscript in preparation)
44
Gatenby R, Cheshire H. ‘Physical performance’. Chapter 5 in Craig R, Mindell J (Eds). Health Survey
for England 2005. The health of older people. Volume 1. General health and function. London: The
Information Centre 2007.
45
Buchanan CD, Cooper GHC, MacEwen A et al. Traffic in Towns: A study of the long-term problems of
traffic in urban areas. London: HMSO; 1963.
46
Gilbert D. The environmental capacity approach to the generation of urban traffic schemes. Imperial
College, London; 1988.
47
Davis A. Livable streets and perceived accident risk: quality-of-life issues for residents and vulnerable
road-users. Traffic Engineering Control. 1992;374-387.
48
Guo X, Black J. Traffic flow causing severance on urban street. Traffic and Transportation Studies.
2000;628-35.
49
Rajé F. Engineering social exclusion? Poor transport links and severance. Municipal Engineer.
2004;157:267-73.
50
Egan M, Petticrew M, Ogilvie D, Hamilton V. New roads and human health: a systematic review.
American Journal of Public Health. 2003;93:1463-71.
51
Carp FM. Walking as a means of transportation for retired people. The Gerontologist 1971;11:104-11.
52
Langlois JA, Keyl PM, Guralnik JM, Foley DJ, Marottoli RA, Wallace RB. Characteristics of older
pedestrians who have difficulty crossing the street. Am J Public Health 1997;87(3):393-7.
39
Heggie I. Transport and the environment. World Bank policies and experience. Tijdschrift voor
Vervoerswetenschap. 1988;24:288-303.
54
Smith JD, Gurney A. Community effects of traffic congestion: A review of the London Assessment Study
Data. Crowthorne, Berks.: Transport Research Laboratory; 1992.
55
Wingard DL, Berkman LF, Brand RJ. A multivariate analysis of health-related practices: a nine-year
mortality follow-up of the Alameda County Study. Am J Epidemiol 1982;116:765-75.
56
Dalgard OS. Neighorhood, social network, and development of mental disorders. International Journal
of Family Psychiatry 1985;6:167-76.
57
Leavy RL. Social support and psychological disorder: A review. Journal of Community Psychology
1983;11:3-21.
58
Adams J. Risk. London: University College London, 1995.
59
Corbishley P. A parish listens to its children. Children's Environments Quarterly. 1995;12:414-26.
60
Hillman M, Adams J, Whitelegg J. One false move: a study of children's independent mobility. London:
PSI Publishing; 1990.
61
Craig R, Mindell J, Hirani V (eds). The health survey for England 2008. London: NHS Information
Centre, 2009.
62
Ziviani J, Scott J, Wadley D. Walking to School: Incidental physical activity in the daily occupations of
Australian children. Occupational Therapy International. 2004;11:1-11.
63
Timperio A, Ball K, Salmon J, et al. Personal, family and social and environmental correlates of active
commuting to school. American Journal of Preventive Medicine. 2006:30:45-51.
64
Hüttenmoser M. Children and their living surroundings: empirical investigations into the significance of
living surroundings for the everyday life and development of children. Children's Environments.
1995;12:403-13.

5-13

Blank page

5-14

6

Other health impacts of transport

Original chapter by J Hanna, S Morton, S Watkins
Updated and expanded by J Mindell, G Barnes, B Cave, A Davis, R Mackett, R Smith,
S Watkins
6.1

Introduction......................................................................................................... 6-1

6.2

Access to places................................................................................................. 6-1

6.3

Recreation .......................................................................................................... 6-2

6.4

Noise Pollution.................................................................................................... 6-2

6.5

Spatial Planning.................................................................................................. 6-3

6.6

Loss of land and planning blight ......................................................................... 6-4

6.7

Parking ............................................................................................................... 6-4

6.8

References ......................................................................................................... 6-7

6.1

Introduction

Transport is the movement of people (or objects) from one place to another. It can both
promote and damage health (Table II-1, Introduction to Section II). Each of these effects is
discussed in Section II. Major effects are covered in separate chapters; the remainder are
covered below. It should be noted that some impacts (severe injury, air pollution levels) are
more easily measured than others (stress, community severance, fear).

6.2

Access to places

The most important travel destinations include employment, education, shops, recreation,
social support networks, health services, and the countryside. All of these may be beneficial
to health. For example, access to shops selling healthy food at affordable prices is
necessary in order to have a healthy diet. Exercise may be obtained in the countryside and
at recreational facilities such as sports centres and swimming pools.
Social support is difficult to measure, but studies which have used measures such as
marriage, having close friends and relatives, and being a member of groups such as church,
have found lack of these things to be correlated with measures of psychiatric1 and physical
morbidity2 and with mortality from all causes.3 This is a substantial effect; for example, the
four fold difference found in the Alameda County Study is equivalent to the impact of
differences in wealth, so much so that the authors were reluctant to accept it until they had
gathered further data to exclude reverse causality as the explanation for the association (see
chapter 5, section 5.3).
Thus, the function of a transport system is to enable access to people and places. Mobility is
the means by which this is achieved; it is not necessarily an end in itself. The greater
distance that people travel today compared with half a century ago is often presented as if it
were in itself a good thing. Visiting a good friend with whom you would once have lost
contact is a powerful addition to human happiness. Visiting a part of the world you would
once have had no chance to visit is an addition to human choice and experience, albeit one
that in future will need to be restricted. Travelling 10 miles to the supermarket because there
is no longer a local shop is an inconvenience balanced with the benefit of wider choice.
Travelling 10 miles to the hospital because the one closer to you has closed is an
inconvenience with no countervailing benefit, unless the resources saved have been used to
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enhance the quality and range of care you receive. Commuting 50 miles each day because
geographical mobility of labour has led to you and your partner finding their jobs moved 100
miles apart is a hardship.
To speak of mobility as a good thing is to conceal the fact that it is an amalgam of benefits
and disbenefits ranging over the whole gamut from major additions to happiness through to
real hardships.

6.3

Recreation

On the whole travel takes place for the purpose of getting somewhere. Its significance is the
benefit derived from being able to visit the end destination. However some travel takes
place in order to see something en route – to traverse a particularly beautiful path, road or
railway for example - and some for the joy of the journey – a cycle ride or horse ride in the
country on a sunny day, or a trip on a steam train.
Transport is, therefore, relevant to recreation in two ways – as a means of access to
recreation and as a form of recreation in its own right.
Recreation is good for people. Active recreation is especially good for them. Recreation
which involves social contact or the tranquillity of appreciating beauty is also particularly
beneficial. A cycle ride with a partner through beautiful countryside might score on all three
counts. It would be unfortunate if its value were neglected just because its destination is the
same as its origin and therefore it is seen as purposeless.
Sometimes travel which has arriving somewhere as its main purpose can be given the added
recreational character of a pleasure trip, for example when somebody who has to travel from
Central London to Greenwich chooses to do the journey by boat not because it is faster or
cheaper but because it is different or more interesting, or when somebody is able to walk to
work along an attractive route through a park, or when somebody travelling from Manchester
to Middlesbrough chooses a route through the Yorkshire Dales rather than one along the
M62. This potential for transport to offer incidental benefits is often neglected. It can be a
motivator for people to choose a particular mode. People will walk further if the walk is
pleasant. Somebody who wants to take in the Yorkshire Dales on their journey may choose
to take the car if there is no public transport that follows that route, or if it is too infrequent or
inflexibly ticketed to allow breaks of journey to admire the view, explore a village or try a
particular pub.

6.4

Noise Pollution

Noise is another type of pollutant. Its effects on health are difficult to estimate. A 24-hour
survey in England and Wales in 1990 recorded noise from roads outside 92% of the
dwellings sampled.4 A 2006 survey found that half a million Britons move house each year
because of noise,5 although of course, it is not clear to what extent traffic was the main
source of noise. Defra produced noise maps, covering conurbations of 250,000 people or
more plus the busiest roads, airports and railways. Under EU legislation, the government
must develop action plans for the noisiest areas. However, many reasons, including
excessive cost, can decrease the requirement for implementation.
Noise is also a problem in rural areas6 disturbance from traffic noise is a problem and can be
severe even in lightly populated rural areas. Traffic noise causes disturbance at a distance as
well as alongside roads but current approaches to assessing road noise nuisance are inadequate
for rural areas. Noise adversely affects both local residents and those visiting countryside
locations for leisure.
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Vehicle noise is created by the tyres interacting with the road as well as the noise from
engines, exhaust systems, transmissions and brakes. In general, tyre-road interaction is the
main cause of noise above 55kph for most cars, with engine noise predominating at lower
speeds. Although individual vehicles have become quieter in the past two decades, this is
almost entirely due to reduced engine noise, with little effect on tyre noise.
The EU is currently revising its Tyre Noise Directive: more stringent standards for tyres could
reduce average car noise by up to 5.5 decibels.7 Quieter road surfaces (notably porous
asphalt) can reduce noise by 4-8 decibels – the equivalent of almost halving the volume of
traffic. Stone mastic asphalt, a surface more commonly used where roads may be dug up
for utilities, can cut noise by 2-3 decibels. Good acoustic barriers can reduce average noise
levels by 5-15 decibels, although the number of locations where these can be used is limited.
Vegetation, if high, wide and dense enough, can cut traffic noise. A 200ft width of dense
vegetation can reduce noise by 10 decibels, as well as absorbing air pollutants, but this is
feasible in a limited number of locations.
In England and Wales in 1986, 11,422 offences relating to noise from motor vehicles were
recorded, 90% of which involved faulty silencers; in 2001 there were 3781 similar offences
recorded representing a fall of 67% (Table 6-1).8
The most common problem associated with traffic noise is annoyance.6 9 Noise can also
lead to avoidance of the street for social use and constriction of living space even within the
home to avoid interference by traffic noise with conversation, watching television, working or
even eating.10
Table 6-1.

Noise offencesa relating to motor vehicles

England
Wales

1986

b

1991

1996

2001

10,496

7,104

5,328

3,552

926

572

381

229

a Includes written warnings issued for alleged offences, findings of
guilt at Magistrates Courts and Fixed Penalty Notices.
b Fixed Penalties not introduced until October 1986.
Source: Home Office

8

Noise from traffic is unlikely to lead to hearing loss but contributes to stress-related health
problems such as hypertension,11 including raising blood pressure in children,12 and minor
psychiatric illness.13 Traffic noise can also impair health by causing loss of sleep10 14 15 16 and
can interfere with performance.17 People with existing mental or physical health problems
are the most likely to be sensitive to traffic noise.17

6.5

Spatial Planning

Urban sprawl not only interferes with amenity by building into the countryside, negating the
Green Belt principle,18 but also generally leads to lengthier journeys to work, school and
other facilities, adding additional commuting time to residents’ lives and reducing the
proportion of journeys that can be walked or cycled. Planned mixed use has the opposite
effect. Spatial planning may contribute in a number of ways to promoting – or hindering walking and cycling.
Spatial planners should be aware of the American evidence on the marked, beneficial effect
of pedestrian-permeability on mean population weight,19 (see chapter 2, section 2.2.1).
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The Appleyard & Lintell10 20 and Hart21 studies have demonstrated that society should regard
it as seriously unsatisfactory to have a steady flow of traffic in a residential street (see
chapter 5, section 5.3).
Parks and greenspace are important contributors to walking22 and so is the retention of city
farms or country parks within the city. Living walls (walls with plants climbing up them),
green roofs, green security (thorny hedges rather than metal fences), gardens and street
trees should all be encouraged by spatial planners for a number of reasons. They contribute
to overcoming the urban heat island effect, there is increasing scientific evidence that they
improve health directly by promoting tranquillity,22 but they also make pedestrian routes more
attractive and therefore more likely to be used.

6.6

Loss of land and planning blight

When it is known that an area is going to be extensively redeveloped with demolition of
many of the existing buildings and impacts on others, the uncertainty is itself an important
source of stress – the series of studies by Beale and Nethercott shows that when a major life
change is anticipated health deteriorates, with increased levels of infection, gastrointestinal
diseases and cardiovascular risk from the time the change is first feared up until the point at
which people are settled into the new situation and adjusted to it.23 24 These effects probably
arise from stress (see chapter 5, section 5.1). If prolonged they are certainly sufficient to
cause increased death rates.25 In the case of planning blight, these stress-related effects are
aggravated by a short termism in which people are unwilling to invest in buildings whose
future is uncertain so that the area generally becomes run down. Planning blight can arise
for many reasons but transport schemes such as new roads are an important source of it.
Considerable amounts of land may be used up by transport infrastructure, particularly roads
for motor vehicles (which take more land than railways, tramways, cycle paths or pedestrian
paths). For example, in Los Angeles, a city which has developed relatively recently and
where most travel is done by car, two-thirds of the land is devoted to travel: one-third for
roads and one-third for parking.26 As well as land actually used by roads and the planning
blight on land earmarked for building roads, the land taken by any other development will be
increased. Motorways use large swathes of land in rural areas, needing far more land than
railways. Some of the land lost was previously used for agriculture, particularly food
production; some was countryside of leisure or amenity benefit to people - and native flora
and fauna. The World Bank has drawn attention to the way that changes of land use as a
result of extending or ‘improving’ transport infrastructure may modify the outcomes.27
All of these effects diminish land available for health promoting uses such as parks and play
areas. Evidence is increasingly emerging that greenspace has a valuable health effect,22 28
2922
so the replacement of gardens and local greenspace with roads and parking will be
damaging to health. If tarmac replaces open ground, drainage is affected and flood risk is
increased. The effects on greenspace can to some extent be mitigated by green roofs and
living walls, but this does not diminish the use of usable recreational space.

6.7

Parking

Public health literature tends to focus on the use and the ownership of private transport. A
third, and neglected, dimension is the accommodation of private transport, i.e. parking.
‘We have expensive housing for people while cars live rent free’. Donald Shoup30
An important element of the problem described in section 6.6 above is the demand for land
for parking and in particular the demand that it be immediately adjacent to the building it
serves. From a health standpoint, it would be highly desirable that parking, other than
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disabled parking, should not be immediately by the building that it serves but a reasonable
walking distance away. When it is suggested that this concept be applied to residential
developments so as to improve the streetscape, it is rapidly discovered to be a fiercely
countercultural proposition.
This section traces some of the connections between parking and inequalities, social
networks, injuries and mental wellbeing. When space for parking is incorporated into the
cost of development, it subsidizes cars and provides a disincentive to use other forms of
transport. Cars become more affordable and each of the services associated with that
development become less affordable,31 32 for example housing, goods and, in the case of
hospitals, health services. This section does not look further at issues associated with free,
or very low cost, parking in town centres, retail developments or hospitals (for the last of
these see section 19.3.1).
In 2007 the Commission for Architecture and the Built Environment (CABE) found that of 643
residents in 33 new developments33
• 47% thought there was not enough car parking attached to individual homes (for
example, a garage and/or driveway);
• 62% thought there was not enough other car parking;
• 41% thought the location of this other car parking was inconvenient; but
• 31% thought that roads and car parking dominated their development.
This echoed a theme from an earlier survey where residents stressed the importance of
parking, most said they use a car for most or all of their journeys from home and some
stated they had never walked out of the housing development.34 The same publication
noted that obtrusive areas of car parking dominated the majority of schemes, and had a
negative impact on the public realm. Many new housing developments resemble houses in
a sea of tarmac. There is little space for pedestrians or for children to play: the cover of the
DCLG and DfT publication Manual for Streets shows an adult and child playing, next to a toy
vehicle, on a small strip of grass surrounded by tarmac (Figure 6-1).35
Local authorities set parking standards. At the time of writing these accord with standards
set in Regional Spatial Strategies: for example The London Transport Strategy states that
‘parking regulation is ... an effective method in encouraging the use of public transport,
walking and cycling which in turn can mitigate the negative environmental impacts of road
traffic. Loading regulation can be an effective way of influencing the time of delivery and its
effect on congestion’.36 Other commentators agree with this analysis but are less certain
that they are being used correctly.30,31,32,37
Parking standards are clearly important to the quality of the built environment and to health
and wellbeing. Drivers are inconvenienced by having to search for parking spaces. Parked
cars can obstruct vision38 and increase social severance rendering the pedestrian
environment inhospitable.39 This affects everyone but especially vulnerable groups. A
visually impaired man in Wales was arrested after consistently requesting help from the
police to deal with cars parked on the pavement.40 A 75-year blind old man describes the
hazards posed by cars parked on pavements.41 A blog, written from the perspective of ‘a 20
something blind woman’ states42:
“As a pedestrian, I am acutely aware of how much drivers and car owners think that their
cars are more important than anyone who tries to use the sidewalk. I personally live on a
street that has limited parking because the driveways are too close together. Instead of my
neighbors parking far from their homes, or using their garages to park their cars, too many
of them choose to double park in their driveways, which blocks the sidewalk. Alternatively,
some of them will park on the sidewalk if their vehicle is too large to fit in between the
driveways. Both of these actions are illegal, but I have a feeling that if I called the police to
complain, nothing would change.”
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Figure 6-1 Manual for whom?

In San Francisco, California, USA a voluntary sector organisation working with the visually
impaired has run a successful campaign Sidewalks are For Everyone (SAFE).43
What has been reported? The effects of heavy traffic on social networks was reported in
section 2.1 above.10 20 21 In 1990 Hillman et al asked what the psychological effect was
going to be on generations of children whose world is constrained by the car.44 In 1998
Roberts et al reported that a high density of curb parking is associated with increased risk of
injury for children.45 In 2005 the Greater London Authority reported that in streets where the
majority of gardens have been converted into parking bays the width of the road is
effectively trebled leading to increased traffic speeds and increased risk and occurrence of
accidents.46 This also applies to streets where people use the pavement for
accommodating their vehicles. A survey carried out for the Manual for Streets reported that
parking issues were the most frequently mentioned issue concerning what respondents did
not like about their streets. This included having problems parking, other people parking
inconsiderately and problems with other residents using designated parking spaces.47
Parking was found to reduce speeds on links and at junctions by 2mph to 5mph because
drivers react to the perceived danger by reducing their speed. The effect of this on safety is
unclear. Reducing speed increases relative safety, but parked vehicles reduce lines of sight
and can consequently obscure (crossing) pedestrians. There was no clear indication that
this resulted in higher numbers of casualties from the accident statistics analysis. However,
many of the reported accidents from the household survey were related to parked
vehicles.47
In 2007 Smith noted that well managed parking can provide friction and slow the flow of
traffic thus giving greater priority to pedestrians.48 The management of parking is of crucial
importance and as noted in the examples above, often neglected. It is worth noting that a
yellow, or double yellow line, extends from the centre of the road to the edge of the highway.
This includes pavements and verges alongside the yellow lines. A car parked on a
pavement next to a yellow line is liable to the same parking restrictions as one that is parked
on the road. Pavement parking is a civil and not a police matter. The police are only likely
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to intervene if they see a car moving on a pavement. Actions to counteract pavement
parking seem to be restricted to distributing leaflets35 or to local action by individuals or
groups.40,41,42,43
In summary, parking distorts the value of land, property and services in favour of car
owners. It enforces the dominance of the car in our built and social environment and it
creates an inhospitable environment for pedestrians. Parked cars can provide a hazard to
everyone and especially to older people, children and visually impaired people. Parking is
essential for people with special needs regarding mobility and it has been described as
slowing traffic. Parking needs to be properly managed and regulations need to be enforced.
Actions to control parking must be shown to be of immediate benefit to the local community.
Shoup describes how parking charges in Pasadena, USA were used for local improvements
and how this has proved to be a politically successful way to unlock the public realm.30
Figure 6-2 Your meter money makes a difference (www.streetfilms.org)
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Long term trends in cycle casualties

Detailed information on long term trends in cycle casualties can be found in chapter 4 (Injuries),
section 4.2. It summarises problems of hospital statistics in relation to road casualties, in
particular the different definitions used for ‘transport accident’ for cyclists and for pedestrians,
that distort the data: cyclists who fall when on the highway are coded as road traffic injuries but
pedestrians who fall are not (Table 4-5). Additionally, children playing off road will have cycle
injuries coded as transport accidents if the place where the injury happened is not specified.
Serious injuries to cyclists caused by collisions with motor vehicles are accurately reported by
police in Stats 19 but are under-reported for pedestrians (Table 4-4). Section 4.2 identifies a
number of other sources of bias in routine data, that prevent ‘like with like’ comparisons of injury
risk by mode.
The generally downward trend in road traffic fatalities has been similar in drivers and cyclists
(Figure 4-1). By 2007, cyclist deaths had fallen from almost 7% to fewer than 5% of all road
traffic deaths (Figure 4-2). Section 4.2.2 provides an overview of cycling injuries among
children. Although the risk is higher overall than for child pedestrians, this is almost totally
accounted for by the predominance of boys among child cyclists.

7.2
7.2.1

Risk: the fundamental misperception of cycling
Risk of cycling for the individual

Is cycling a risky form of travel? If one states that the average risk of mortality amongst UK
cyclists is about 0.4 fatalities per million hours' use (f/mhu), what does that really mean? It is in
fact an exceedingly low risk. Imagine a cyclist who rides one hour per day for fifty years. This
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would amount to almost 160,000 miles of cycling. The risk accumulated in all that riding would
be one chance in 140 of fatal injury. This analysis is pessimistic in that it assumes no learning
with experience. Still, the lifetime risk is about the same as for the average European driver.
The two big differences are that the cyclist would almost certainly not kill anybody else, and they
could expect to live a longer, healthier life. That is one of the reasons why we encourage active
travel. Another calculation, assuming the average distance cycled is 60km per year, puts the
risk to an individual as one fatality every half a million years.1
What about risk of less severe injury? What is the risk of being injured in a collision and getting
admitted to hospital? Taking the national average, each serious injury corresponds to two
million km of cycling. Since a typical cyclist only rides about 1,500km per year, it is clear that
the odds of being seriously injured, for the typical cyclist, are very low - less than one in a
thousand annually. So, as an absolute risk, cycling is a low risk form of travel. An individual
who completes the National Cycling Proficiency, uses a well-equipped bike, and has a
conservative attitude faces very low risks. It should not be thought that cycling incurs risks that
are unusual by the standards of daily life. It should further be noted that cycling in a city where
the bicycle is popular is safer still, following the safety in numbers effect – as will be detailed in
Section 7.3 below.
It must also be recognised that not all cycling is for transport. A sporting cyclist who rides
20,000 miles per year at 20mph is not ‘typical’ or anywhere near it. Likewise, off-road mountain
biking and BMX riding are distinct from cycling as transport. Judgement of risks in these
activities would require separate analyses but are often rolled up into statistics of “cycling
injuries” exaggerating the issue.
7.2.2

Implications of more cycling on road casualties

From a policy perspective, it is necessary to study risk across populations in more detail.
Cycling might be a low risk form of travel for the individual, but so is driving. It does not mean
we can be indifferent to the implications of an increase in cycling. Would more cycling lead to
an increase in road deaths and injuries?
There are two ways of approaching this question. One is to review cases where there in fact
were substantial increases in cycling. This is dealt with in Section7.3 below. The other
approach is to compare the population level risks of cycling with other modes of travel,
especially driving, since the purpose of active travel promotion is to replace driving with cycling.
In the 2007 edition of Road Casualties Great Britain,2 the DfT presents a risk assessment of
walking, cycling, driving and motorcycling, for the first time. It follows recent work by
independent researchers in Britain and Denmark.3 4 The risk per hour is taken to be the most
significant measure because personal travel budgets are fixed at about one hour per person per
day.5 This result is consistent across time and even across wide ranges of human cultures,
from pre-industrial to post-industrial.6 The population spends the same amount of time travelling
now that it did in the early 1970's; the reason for traffic congestion is because more of those
hours are spent in cars and fewer on buses, trains, bicycles or walking. Overall distances
travelled have increased. Modal shift to active travel means less time in cars; shorter distances;
more hours of public transport, walking and cycling; but no overall change in the time spent
travelling. Time is fixed for all road users, but mobility varies greatly between drivers, cyclists
and pedestrians. This is why risk per hour is significant, while risk per km travelled is of only
limited relevance, mainly to compare walking and cycling.
Taken at face value, the results appear rather mixed. The risk per km travelled is lower for
cyclists than for pedestrians. However relative to driving, the risk of fatality per hour is four
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times higher, and the risk of serious injury is six times higher for cyclists. These ratios appear to
contradict Section 7.2.1 above, claiming that cycling is low risk travel but there is actually no
contradiction. Driving is very safe in Britain, relative to most other industrialised countries. A
small risk multiplied by a small factor remains a small risk.
It must be emphasised that cycling is at least ten times safer than riding a motorbike. It is
therefore inappropriate to lump cycling and motorcycling together as is sometimes done by
agencies that do not consider the relative risks: even the World Health Organisation is capable
of this error.7
Is the same individual really four times more at risk if they leave the car and get on their bike?
The answer is no, they are not.
Comparison of cycling risk with other travel is fraught by a number of complicating factors.
1. Each travel mode involves a different sub-group of the population. In the UK, most cyclists
are young and male, two factors that correspond to the highest injury and death rates from
trauma in any population. In some other countries, the cycling sub-population is about the same
as the national population, because most people are cyclists. This factor alone will account for
at least some of the difference in average risk observed between the UK and cycling countries.
2. Cyclists spend less time travelling than drivers do (approximately 120hrs versus 300 hrs per
year, respectively). This is at least partly because cycling is far more productive, losing little
time in traffic jams and looking for parking spaces. The difference in annual risk between
cyclists and drivers is thus negligible. Indeed, the annual risk even to a more than averagely
active cyclist will be lower than the annual risk to drivers in many industrialised countries,
notably Belgium and France.
3. The relative risk of driving is reduced by mileage on long-distance trunk roads and
motorways, where risks are low. For example, across Europe 25% of distance driven, but only
8
8% of deaths, are on motorways. There are no comparable journeys for cyclists. It would be
fair to consider the train and cycle combination as a veritable transport mode in which case
figures would include the safe, long-distance miles travelled by cyclists in trains considerably
reducing the risk result for cycling. Alternatively, the risks of travel by bike should be compared
with the risks of urban and rural driving excluding motorways and ‘A’ roads. This has been done
in the Netherlands: accident rates were 20.8 per million kilometres for car drivers and 21.0 per
million kilometres for cyclists when motorway journeys were excluded and the risk to other road
users was also included. It should be noted that these figures include cyclists aged 12-17y but
no drivers in this high risk age-group.9
What is the risk in driving? The average risk across the whole driving population is one number,
but the risk experienced by individuals spans a range. The data in Tables 7-1 to 7-3 below
illustrate how strongly age influences the risk in travelling. Data from the mid 1980's showed
that young drivers were ten times more at risk than middle-aged drivers.10 More recent UK data
show this difference has increased. The data in Table 7-3 are based on National Travel Survey
and STATS19 road fatality data. The NTS data are less reliable for cycling, with the result that
the cycling result should be seen as somewhat pessimistic.
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Table 7-1. Traffic deaths for cyclists and car users in the Netherlands 2008, by age
Age Group

Risk (Fatalities / billion passenger kilometers)
Car users

Cyclists

<15y

0.6

4.9

15-20y

7.4

5.4

20-30y

4.6

4.2

30-40y

2.0

3.9

40-50y

1.0

6.6

50-60y

1.2

9.6

60-70y

1.6

18.6

70-80y

7.6

117.6

>80y

8.1

139.6

Aged 20-70y

2.2

12.2

All ages

1.9

8.2
8

Data source: Central Bureau of Statistics, the Netherlands, cited by de Hartog et al. There is a
discrepancy with the all-ages data presented in Table 7-6. The Table 7-6 data are drawn directly from the
official source and are considered reliable, whilst the above data are useful in showing risk sharply
increasing in elderly cyclists, as with pedestrians.
It is not appropriate to compare driving and cycling on a risk per unit distance basis, because drivers are
typically ten times more mobile than cyclists. The figures are reproduced from the study. As a rule of
thumb, dividing the cyclist figures by three will indicate a risk per hour estimate. This table also
overestimates the difference between cyclists and drivers for local trips, as the data for car users includes
the relatively safer long car trips on motorways.

In the age groups most active in cycling, there is little material difference in individual risk
between drivers and cyclists (Tables 7-1 and 7-3). The low overall risk for drivers is due to the
predominance of low-risk, experienced users. As Tables 7-1 to 7-3 (and especially Table 7-2,
which is more of a like-for-like comparison) show, teenagers are safer as cyclists than drivers
(and everybody else is far safer when teenagers cycle rather than drive). For older cyclists, the
contrary would appear to be true, but this is because experienced drivers face extremely low
risks, rather than because middle-aged cyclists are at high risk. Also, cycling is dominated by
males, with higher risk behaviour than females. Note that annual risks are about the same, due
to drivers spending more hours travelling per year. Both UK figures are much better than for
French drivers (Table 7-4).

7-4

Table 7-2. Accident* risk for cyclists and drivers in the Netherlands, excluding
motorways, by age
Risk (Accidents* / million kilometers)

Age Group

Drivers

Cyclists

12-14y

-

16.8

15-17y

-

18.2

18-24y

33.5

7.7

25-29y

17.0

8.2

30-39y

9.7

7.0

40-49y

9.7

9.2

50-59y

5.9

17.2

60-64y

10.4

32.1

>64y

39.9

79.1

‘All’ ages

20.8

21.0

*The report uses the term ‘accidents’ without indicating whether this indicates ‘collisions’ or ‘injuries’.
Data source: Central Bureau of Statistics, the Netherlands, cited by Dekoster and Schollaert

9

The footnote to Table 7-1 about comparing on a risk per unit distance basis applies here too. In addition,
this table overestimates the difference between cyclists and drivers because teenagers are included as
cyclists but not as drivers in the ‘all ages’ figures.

Table 7-3. Risk per hour for UK drivers and cyclists 2008 data
Risk per hour (Fatalities/million hours' use)

Age Group

Drivers

Cyclists

17-19y

0.7

0.4

20-29y

0.2

0.4

All ages

0.1

0.4

Base data provided by DfT. Note that figures based on small numbers for cyclists aged 29+.

Table 7-4. Risk per year, UK & French drivers, UK cyclists

All ages

UK Cyclists

UK Drivers

French drivers

1 in 23,000

1 in 30,000

1 in 10,000

There are other factors that affect driving risk. Driving at night is, on average, four times riskier
than in daylight. Driving on difficult, rural roads may be ten times riskier than driving on a
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motorway.35 If we extend this assessment to include the European Union, which would appear
appropriate, then the range increases further, as noted above. UK drivers' safety vies with the
best in the world. If UK cycling cannot yet match that, it is still doing well against driving in many
other industrialised countries.
For any valid comparison to be made, what is therefore required is age-, sex- and social classstandardised rates per mode per type of journey, which are not available. The small number of
serious cyclist casualties in each sub-group would in any case make conclusions problematic,
except perhaps for young males. Comparison of young males (sex and age only) does show
about the same risk of fatality per hour for cyclists and drivers,10 although this could be
confounded either way by social class. Such data are not available by level of experience. On
close inspection, therefore, it becomes clear we must be wary of drawing too literal conclusions
from population-level risk assessments. The average risk per hour of riding a motorbike is more
than forty times greater than for driving. It is thus justified to conclude that motorbikes are a
relatively risky mode of travel. But driving risk might easily vary by a factor of five or even ten for
the same person, as they move from one class of road to another, from daylight to night time, or
from driving on flat roads to driving in the mountain. So a factor varying from one to four
difference in risk between cycling and driving in this country is not great enough to prove that
cycling is riskier than driving, in a way that is meaningful to the individual. It is important to
emphasise that this is a comparison of small risks. The health benefits of cycling far outweigh
these small risks.
7.2.3

Superior overall safety of cycling versus driving: Risk in Use

Research at the Transport and Road Research Laboratory in the mid 1980s10 showed that the
risks per hour for young male drivers and cyclists specifically were not significantly different.
Additionally, young male drivers impose significant risk on the population; young male cyclists
generally do not. Cyclists and pedestrians almost never kill other road users. Cars are a major
cause of deaths to pedestrians, cyclists and motorcyclists, as well as to other car users. 70% of
car occupant deaths are due to collision with another vehicle. "Risk in Use" is the measure that
combines the risk to the user with the risk imposed on others (Table 7-5). This exercise reveals
why road deaths would not increase if there was an increase in cycling. In fact, it is much more
likely that more cycling would be an effective road safety intervention. This conclusion is further
supported by Section 7.3 below Safety in Numbers.
Table 7-5. Risk of different modes of transport to all travellers by time spent travelling
Transport mode and
duration
Driver (300 hrs/annum)

Fatalities to all road users per million hours of
travel
0.45

Cyclist (120 hours/annum)
Source data

0.50

3

As previously noted, drivers spend about three times longer driving per year than typical cyclists
do cycling. On a Risk in use basis, there is nothing to suggest that cycling contributes more to
road fatalities than driving. Some 60% of deaths associated with car use are to third parties
other than the driver. By comparison, cyclists very rarely kill third parties. These results are true
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despite the loading on cycling due to "young male effect" and British drivers having the best
safety record in the world. There are about three pedestrian deaths a year due to collision with
cyclists, and there are about three cyclist deaths a year in collisions with pedestrians.2
7.2.4

Risk in Cycling in UK compared with the Netherlands

The difference in risk between cycling in Britain and in other countries is frequently exaggerated.
Although the population average fatality rates for Dutch or Danish cyclists is about half that for
British cyclists,3 further data in Table 7-6, it is difficult to untangle the extent to which this reflects
genuinely better safety, or just less of the ‘young male’ effecti. The difference is less than that
between French and British drivers.
Table 7-6. Comparison of cyclists' risk in the Netherlands and the UK
Year

Fatality rate per billion km
Netherlands

UK

2003

14.2

25

2004

11.8

32

2005

11.3

33

2006

13.8

31

2007

12.0

32

2

UK fatality rate data ; NL fatality rate figures derived from Central Bureau voor Statistek national distance data and
11
the Netherlands road casualty report "Kerncijfers Verkeersveiligheid 2009"

The risk data for NL in Table 7-6 are higher than the "all-ages" figure of Table 7-1. It is not
known why this is. Table 7-6 data are direct from the official source and are reliable. Table 7-1 is
useful in showing varying risk by age.
Despite perceptions of different conditions for cyclists, the causes of fatalities are nearly
identical in the two countries (Table 7-7).212,

i

Casualty rates are available for sex and age groups in the Netherlands at least, because there are
enough cyclist casualties in most age groups to make these feasible. In the UK, they are only available
reliably for young men; other age and sex groups hold too few casualties to form reliable conclusions.
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Table 7-7. Comparison of cyclists' fatal traffic crashes in the Netherlands and the UK2,12
Cause of fatality

Netherlands

UK

Fall, or collided with stationary object

8%

8%

Collision - with pedestrian

2%

2%

Collision - other cyclist

2%

n/a

Collision - car

53%

55%

Collision - commercial vehicle

35%

35%

As so often with perception of cycling risk, the popular image is a magnification of reality.
7.2.5

Conclusions regarding risk

1. The risk to the individual when cycling is very low. One case of serious injury corresponds to
almost 2 million km of cycling. Since cycling is under-measured, it actually corresponds to a
lower risk than that.
2. Cycling appears to compare poorly with driving in risk assessment based on UK national
data, but the cycling figures are inflated by a number of important factors. It is not possible to
carry out a proper like for like analysis (comparing cyclists who have undergone proper
proficiency training with drivers of the same age making the same kinds of journeys) but the
overall risks in broad-level analysis are such that it is highly plausible that such a detailed
analysis would show no great difference between cyclists and drivers. Doubtless it would be
shown that cycling is generally safer for younger people and driving for older people, but no
cycling age group faces risks that are unlike other ordinary risks of life accepted without second
thought. It is implausible that driving would be safer by a large margin. In most other countries,
the risks of cycling and driving are more clearly equivalent.
3. If there is some greater risk in cycling for some individuals, it is greatly outweighed by the
health benefits, and for society at large by the great reduction in third party deaths and injuries.
4. If there is some greater risk in cycling for some individuals, it is of the same order as other
risks that people take without thinking of them as particularly dangerous, such as driving in
France rather than in the UK, or driving on an all purpose road rather than on a motorway, or
driving rather than taking a train.
5. It is therefore fair to say that the risks of cycling are within the range of risks faced by drivers,
but drivers and cyclists both clearly bear much lower risks than motorcyclists.
6. Because of the safety in numbers effect (see below section 7.3) and the near absence of third
party deaths from cycling, an increase in cycling will not increase deaths overall. It is most likely
that there would be a decrease. Cycling in the UK is disadvantaged by an exceedingly low
modal share of trips. Even in a showcase example like London, the modal share of trips for
cyclists was only 2% in 2008,17 tiny by the standards of Northern Europe. Low modal shares are
invariably associated with higher risks for cyclists. Risk falls with increase in cycling. Cyclists in
London have seen no increase in the overall number of serious injuries, while the amount of
cycling has increased by about 70% since 2000 (see Section 7.3 below). Also, the above data
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relate to traffic collisions alone. They do not include falls. As was noted in chapter 4, pedestrian
falls are a large but not reliably quantified cause of serious injury.

7.3

Safety in Numbers: More cycling means safer cycling

What actually happens when there is a resurgence of cycling? The question can be answered
directly from experience, since there are now many examples of successful cycling
programmes.
In Britain at least, there is no known case in the post-war era of an increase in cycling being
followed by an increase in cyclist deaths, let alone road deaths overall, nor are the authors
aware of any such case in another country.
Interest in “Safety in Numbers” (SiN) stirred during the 1990s. It was widely noted that the
cycling programmes in the Netherlands had increased cycle use by 45% during the 20 years to
1997, yet deaths in those years declined by almost 40%Error! Bookmark not defined. and the risk per
cyclist declined by 60%. Wardlaw noted that in the UK, there had also been a similar revival of
cycling after 1973, and cyclist deaths had also fallen during those years.13 Jacobsen’s wider
survey of data showed a power law rule: that if the amount of cycling doubled, the number of
fatalities would increase by only about 40%.14 Broughton et al studied cyclist safety in English
counties and found a similar but slightly less pronounced effect: doubling cycle use would
increase fatalities by only 60%.15 These power-law effects turn out to be pessimistic since in
practice it has been found that cyclist deaths do not increase at all, even with cycling levels
doubling or more (see case studies below). There appears to be a contradiction: SiN studies
suggest some increase in casualties as cycle use rises, whereas the actual result is stable or
falling numbers of casualties. This contradiction is resolved by acknowledging contributions
from not just SiN, but also wider improvements, which reduced casualties amongst all groups of
users.
There are now a number of case studies of cities that have revived, or at least stirred, cycling
16
cultures. An international review of 14 such cities is available.
Available data show that rising levels of cycling and walking were accompanied by falling road
deaths and serious injuries overall. Recent bike rental schemes such as "Velib" in Paris, have
contributed to increasing cycling levels. Some examples of increased cycling and reduced
injuries are:
•

In Portland, Oregon, all deaths due to traffic crashes declined from 46 to 28 per annum
between 1997 and 2007, whilst the share of commuters cycling to work increased about
four-fold to 6%.

•

In London, England, Transport for London data show a doubling of cycling during the years
2000-2007, although cycle use overall remains low at 2% of trips. 17 The introduction of the
Congestion Charge in February 2003 is thought to have had a significant influence in
boosting cycling in central London. Cycle use in the more peripheral areas of London has
grown less or not at all. During these years, cyclist fatalities fluctuated about an average of
17 per year; serious injuries varied about an average of 400 annually. The erratic nature of
cyclist casualties can be exploited by those wishing to sensationalise cycling risk. For
instance, serious injuries increased by 34% between 2004 and 2007, but this followed a
drop of 25% in the preceding three years.

•

In Berlin, the number of bicycle trips almost quadrupled between 1975 and 2001. Between
1990 and 2007, the share of trips doubled to 10%, but serious injuries fell by 38%.
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•

7.4

In Copenhagen 1970–2006, there was a 70% increase in total bike trips, with a 60% decline
in serious injuries between 1995 and 2006.

Cycle helmet evidence

7.4.1
Injury prevention
A significant body of literature is available on cycle helmet effectiveness. This has been
reviewed from time to time18 19 and these reviews have been subject to criticism.20 21 22 In
December 2009, the Department for Transport issued a further review of cycle helmet
effectiveness23. Its principal scientific conclusion was that "it was not possible to quantify the
amount of benefit offered by modern cycle helmets in the UK from the literature review alone".
However, the summary still claimed life-saving benefit from helmets – but close reading reveals
this is based merely on the opinion of the authors, not on the basis of the scientific evidence.24
As a result, the report has drawn heavy criticism.
The published literature falls into two main types of study: case-control studies and populationlevel time-trends analyses. Case-control studies report high levels of protection from wearing a
cycle helmet, up to 88% protection from brain injury. Some population level studies have
reported injury reductions from helmets, but in every case the effect was actually due to secular
falling trends across all road users. Population-level studies that account for secular trends
show no noticeable prevention of serious head injuries, either in traffic collisions or falls in the
highway. The case-control studies were conducted while helmet use was still at a low level (310%), whereas the population-level studies had to wait until there were high levels of helmet
use. The debate thus opened in the mid to late 1980s with apparently strong reasons to
promote helmets and make them a legal requirement. The later population level studies have
attracted less notice, and have been ignored by official reviews. For instance, the 2002 UK
government review,19 the Cochrane Review18 and a recent review by NICE25 all omit mention of
population-level studies. The latest (2009) DfT helmet review did consider population level
studies, but denied their relevance to judging helmet effectiveness. An explanation is required
for the disparity between case-control studies and population-level studies.
In case control studies, people with a particular outcome (such as head injury when cycling, the
‘cases’) are compared with ‘controls’ (such as, non-head injuries when cycling). The ‘cases’ and
‘controls’ are asked about previous ‘exposure’ (i.e. whether or not they were wearing a helmet at
the time of injury). Case control studies are very useful for generating theories but are less good
at confirming cause and effect, both because of difficulties with time sequences and recall bias
and also because of confounding: there may be systematic differences between the cases and
the controls that affects both the outcome (head injury) and the exposure (wearing a helmet).
The case-control studies were conducted on a ‘best endeavours' basis, but nonetheless can
aptly be criticised for serious flaws. For instance, it is now known, from directly observed helmet
surveys, that social class has a strong influence on helmet use by children.26 Recent
experience has taught the perils of relying on case-control studies when personal choice is
involved27 because of confounding.
The largest case-control study ever conducted28 gathered data on cyclists' injuries in Seattle
during a 2.5 year period from 1992. There were c.3,900 cyclists treated in Emergency Rooms,
with adequate data being captured for c.3,400 cases. However, only c.300 (9.4%) required
admission. The low number of serious injuries, despite the prolonged data gathering period,
underlines that cycling is not in fact a significant cause of serious injury even in a city of (at the
time) 2.5 million. The study's conclusions regarding prevention of serious injuries thus rest upon
a fairly small dataset. The results show a mysterious pattern, as displayed in Table 7-8 below.
7-10

The data show that, apparently, the protective effect of a helmet increases with increasing
severity of injury. It is extremely difficult to accept such a result, and indeed, it is the opposite of
what is seen in population level studies, which return the more sensible outcome of declining
protection with increasing severity of injury. It must be the case that confounding factors
systematically caused non-helmeted cyclists to be in more severe crashes. This is in fact
explicit in the data presented in the most widely cited of the Cochrane Review papers.29 Those
with head injuries (the cases) had a greater proportion of bicycles damaged beyond repair than
the non head-injured (the controls), 9% versus 5% (or <1% in the second control group); a much
greater proportion had been in crashes with motor vehicles, 23% versus 13% or (4% in the
second control group); as well as the lower rate of helmet use, 7% versus 24% in both other
control groups. The cases had a higher proportion of those of limited educational completion
(17% versus 12%) and in the lowest household income group (19% versus 16%, or 6% in the
second control group). These results are consistent with helmet use being associated with less
violent crashes and non-helmet use being associated with low incomes.
Table 7-8. Case-control study of helmet use and injury in Seattle
Outcome

No. with helmet No. without helmet Odds Ratioii

Any head injury

222

535

0.32

Brain injury

62

141

0.33

Severe brain injury 15

47

0.24

Fatality

13

0.07

1

The Seattle study dataset forms the core of the Cochrane Review of bicycle helmet
effectiveness. Its small dataset of serious injuries and the above noted implausibility of the
results are not widely recognised. On the contrary, the results are still widely cited in the
literature and media. The other main case-control study30 cited in the Cochrane Review took
place in Cambridge, England and is likewise based on a small dataset of serious head injuries
(104 cases). None of the studies considered the full implications of socio-economic differences
between helmet and non-helmet users.
In addition to confounding factors, a recent analysis31 has found evidence of publication bias
and time-trend bias in reviews of helmet effectiveness. Publication bias is the tendency of
contradictory or inconclusive results not to be published, resulting in a literature formed of
apparently consistent findings that exaggerate, or even misconstrue, the actual effect. Timetrend bias is the tendency of findings to change over time. Correction for these factors reduced
the original protective effects of helmets, although what remained was still significant.
Considering injuries to the head, face and neck together, however, the protection of helmets
ii

Odds Ratios are the measure that can be obtained from a case control study. In this case it is the ratio
of the odds that someone wearing a helmet had that outcome compared with the odds that someone not
wearing a helmet had that outcome. An odds ratio below 1.0 means the ‘exposure’ (helmet wearing) is
protective.

7-11

was small even in the older studies (a point not necessarily emphasised or even reported in the
original papers). In more recent studies, there was no net protective effect after correction for
biases. That is, reduced risk of head injury was off-set by increased risk of face and neck
injuries.
A fuller discussion of the problems with case-control studies of cycle helmets is available.32
In contrast, population studies are much harder to challenge. A number have appeared, two of
which stand out as being particularly rich in terms of the time period covered and a control group
being presented. Hendrie et al33 studied the effect of the state helmet law of Western Australia,
concerning serious head injuries to cyclists in traffic accidents (collisions or falls in the highway).
This was based on study of the proportion of serious casualties with head injuries, when set
against a control group. It thus examines the prevention of head injury when crashes happen,
not the number of crashes or the risk of being in a crash. They concluded the law prevented 1020% of head injuries. However, as the authors point out, the result rests upon one step change
in the year prior to the law, not upon reductions as the law was enforced, nor upon any reduction
with rising voluntary use pre-law.
Scuffham et al34 studied the same injury class for New Zealand, using a similar technique. They
concluded 19% prevention of serious head injuries (mainly scalp lacerations) due to enforced
legislation. However, the authors did not model the helmet law as a step change in helmet use.
Surveys showed a step increase in helmet use as the law was enforced, but this was not
reflected as a step change in head injury trends. The base data show that serious head injuries
continued a smooth secular decline through the law enforcement, while serious non-head
injuries markedly increased. Other data show that cycle use (in time spent nationally) declined
by 33% between 1989/90 and 1997/9835, the period of helmet promotion and law enforcement.
This would imply an increase in risk post-law.
Because there was scope for further analysis as per above, these data, and others from
Victoria, Australia inter alia, were gathered and published36 with a conclusion of "no clear
benefit". The failure of mass helmet use to affect serious head injuries, be it in falls or collisions,
has been ignored by the medical world, by civil servants, by the media, and by cyclists
themselves. A collective willingness to believe appears to explain why the population-level
studies are so little appreciated. It should be noted that the definition of head injury applied in
these population level studies was not especially exclusive – for instance, scalp lacerations were
included. In both the Hendrie and Scuffham studies, 70% of the head injuries occurred in simple
falls, not traffic collisions. Despite this, no reduction of head injuries relative to non-head injuries
could be linked to increasing helmet use in the populations concerned.
7.4.2
Helmet standards and mechanisms in relation to head injuries
Confirmation of the lack of benefit seen in population-level studies comes from physical
evidence. One leading engineer has reported: “Another source of field experience is our
experience with damaged helmets returned to customer service... I collected damaged
infant/toddler helmets for several months in 1995. Not only did I not see bottomed out helmets, I
didn't see any helmet showing signs of crushing on the inside”.37 The significance of this is that
crushing of the liner is evidence of significant energy absorption and therefore impact alleviation.
Even earlier, in 1987, the Australian Federal Office of Road Safety found that in real accidents:
“very little crushing of the foam liner was usually evident... What in fact happens in a road crash
impact is that the human head deforms elastically on impact. The standard impact attenuation
test making use of a solid head form does not consider the effect of human head deformation,
with the result that all acceleration attenuation occurs in the compression of the liner. Since the
solid head form is more capable of crushing helmet padding, manufacturers have to provide a
relatively stiff foam in the helmet so that it would pass the impact attenuation test... cracks
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developing partly or fully through the thickness of the foam renders it useless in crushing and
absorbing impact forces”.38
Rotational Injury: brain injuries may be caused by linear impact or rotation of the head, or a
combination. There is no definitive research on whether cycle helmets increase the risk of
rotational injury. Laboratory tests show that rotational accelerations in helmeted head forms can
exceed levels likely to cause debilitating injury or death. However, laboratory conditions are not
real conditions, as has already been noted above. On the basis of biomechanical test results,
one would expect helmets to prevent serious and possibly even fatal head injuries, although
probably increase the risk of rotational injury. The absence of noticeable reduction in serious
head injuries with mass helmet use is a real world result that cannot sensibly be ignored. An
interesting commentary is available that discusses possible reasons for the failure of laboratory
results to carry into the real world.39
The failings of biomechanical studies do not prevent these results being cited in favour of helmet
promotion, in the absence of any positive real world result. Some advocates of cycle helmets
dismiss all results from the real world in favour of the assertion that cycle helmets must work
because they would be expected to work from laboratory tests. The latest (2009) helmet
review23 by the DfT is an example of this. While concluding that no clear evidence of helmet
effectiveness emerges from a review of the literature, it then claims life-saving protection from
helmets, but on the basis of the authors' biomechanical assumptions, not scientific fact.
Helmet standards must be mentioned in brief. These have changed since the first ANSI
standard for a bicycle helmet in 1966, and vary today around the world. The helmet standard
prevailing in Australia and New Zealand at the time the helmet laws came into force (AS/NZS
2063.2) was a tougher specification than the EN1078 standard for helmets in Europe today.40
Contrary to what one might expect, the robustness of cycle helmets has declined since the
1970s, with the progressive loss of the hard outer shell, increase in venting, and reduction in
mass. This has made popular acceptance possible. The most stringent helmet standard in the
world today is the Snell B95. Such a helmet is hard to obtain in Europe.
7.4.3
Risk compensation
Risk compensation is the human tendency to alter behaviour when expected consequence
changes. For instance, the expected benefits of seatbelt use failed to materialise following
legislation.41 Analysis of car wrecks makes it clear that seatbelts can confer life-saving benefit in
a given crash. The only explanation for the failure is a change in behaviour by some drivers
forced to wear a seatbelt. Seat belts became law for drivers and front seat passengers in the
UK on 1st January 1983, with compliance rising to 90% (from about 30% use) within a few
weeks. It has been concluded that one in eight cyclist deaths and one in 12 pedestrian deaths
in that year were due to seatbelt legislation.42 This transfer of danger from those in cars to those
hit by them is euphemised as ‘migration hypothesis’. Figure 4-1 confirms that 1983 marked no
noticeable change in the fatality rate of drivers. The UK government had commissioned
research into seatbelt legislation prior to the final Parliamentary debate in 1981. The report by
JE Isles of the Department for Transport concluded that seatbelt laws had not detectably
reduced road deaths. 43 This was suppressed and only became known when New Scientist
magazine revealed its existence in February 1985. Thus the 1981 debate that passed
legislation was never informed. Claims for success of seatbelt legislation rest upon the long
term declining trend that dates back to the 1960s and continues to this day. The lesson of
seatbelt laws is: do not ignore risk compensation.
With respect to cycle helmets, risk compensation has not been much studied. One study
showed that helmet use altered driver behaviour44: some drivers passed faster and closer to a
helmeted cyclist. Hedlund has proposed a general model45 of behaviour, in which cycle helmets

7-13

score highly in likelihood of causing risk compensatory behaviour in riders. A study of children
running around an obstacle course with and without helmets (and other protective equipment)
showed strong risk compensation, with children going faster and being more reckless when
using the protective equipment.46 Surveys of US cyclists in the late 1980s found that helmet
users were more than seven times more likely to say they had struck their head in the last 18
months than non-users.47 At this time the rate of helmet use was c.10%. But is this selfreporting bias? Or bias due to self-selection by higher risk cyclists to wear helmets? If risk
compensation was a serious problem, one would expect to see an increase in road traffic
casualties as helmets become popular. This can happen, but not in a consistent way. One may
easily note from Figure 4-1 that cyclist deaths sharply increased after 1994, in the years when
helmets first became popular in Britain, although the effect has faded. A US study48 found a
statistically significant association between helmet use and risk of death to US cyclists in the
period 1973 to 1985. On the other hand, analysis of Edinburgh road casualties49 found no
evidence that adult cyclist injuries in traffic crashes had worsened since 1990, relative to the
control group (pedestrians). Research into cyclists’ attitudes has found that the more a person
believes a helmet to be effective against serious or fatal injury, the more likely they are to wear
one.50 In summary, on the balance of probability, risk compensation by helmet wearing cyclists
is likely, but the evidence is not conclusive. The evidence that drivers may impose more risk on
helmet wearing cyclists is disturbing and warrants further research.
7.4.4
Effect of helmets on cycling levels
The British Medical Association has had a policy since 2005 of supporting helmet legislation.
This was greatly influenced by one study concluding that the Ontario child cyclist helmet law of
1996 had not deterred children from cycling and that therefore previous experience with
enforced legislation was no longer relevant.51 However, the paper's authors never mentioned
that the Ontario law was not enforced; helmet use returned to pre-law levels after about three
years.52 Close inspection of the data shows that cycling levels did in fact increase when helmet
use returned to pre-law levels. This paper has been widely misinterpreted as applying to
enforced legislation. Another paper53 claimed that the Ontario law had cut child cyclist deaths
by half in the following ten years, and quoted data selectively to suggest that helmet use was
maintained at a high level in this period when in fact it was not. The decline in deaths was seen
in pedestrians too and was clearly an environmental effect.54 Still another paper55 concluded
that provincial helmet laws in Canada had not reduced cycling levels, yet data presented in the
research show the contrary; notably a 50% decline in the number of trips cycled by youths in
Alberta.
It is not widely appreciated that there is now a significant literature of studies casting doubt on
the wisdom of helmet programmes.56 These studies typically do not receive media attention and
remain little known. With the sole exception of Ontario, where the law was not enforced and
rates of helmet wearing were already high, jurisdictions that have introduced mandatory helmet
use have suffered a pronounced reduction in the number of cyclists and cycle trips made. For
instance, cycle use in New Zealand has dropped 55% since 1989/90.35 Analysis of census data
shows permanent reductions of utility cycling in Australia too.57 Helmet promotion also hinders
cycling programmes.58 Reducing active travel has a significant, negative impact on the public’s
health by reducing physical activity levels.59
The disconnect between received wisdom and the facts is stark.
The facts are:
1. It is rational for an individual to choose to wear a cycle helmet - but no more so than to
choose to wear a helmet when walking, driving, playing football or playing rugby.
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2. There is however a disturbing discrepancy between engineering or clinical evidence of the
effectiveness of helmet wearing (which suggest them to be effective) and population studies
(which suggest that they are not).
3. Plausible explanations of this discrepancy include cyclists taking greater risks because they
think their helmet makes them safe or drivers taking less care of helmeted cyclists because they
see them as less vulnerable. A single study has examined this but its findings supports the
latter of these.
4. There are also other possible explanations based on postulated unknown hazards of cycle
helmets. We consider these explanations to be much less likely than the behavioural
explanations given above.
5. It is now well established that legislation mandating cycle helmet use causes a reduction in
the levels of cycling and thereby does more harm than good.
6 It is unclear whether this is because many people find cycle helmets troublesome, because
many people find them unfashionable and odd or because people consider the mandation of
helmet use as evidence that cycling is dangerous.
7. If the last of these explanations is true then not only legislation but also any vigorous
promotion of voluntary helmet use are likely to be harmful.
8. The one study in which cycle helmet legislation did not reduce cycle use (Ontario) is highly
unusual both because of the high levels of voluntary helmet use before the legislation and the
fact that the law was not enforced. This makes it difficult to draw clear conclusions from it. It
certainly cannot be regarding as annulling the considerable volume of evidence that cycle
helmet legislation is harmful.
As Hedlund warned:
"Don't over-predict benefits. Many injury prevention measures promise more benefits
than they deliver, due to bad science, political pressures, or failure to consider risk
compensation or system effects. While calm and realistic benefit estimates are difficult to
produce, unduly optimistic predictions will hamper injury prevention efforts in the long
run". 45
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As discussed in the introduction to Section II, travel affects health in various ways, both positively
and negatively. Thus the volume and type of travel are likely to influence health. In this section,
factors influencing travel in Great Britain are discussed.

8.1

Travel in Great Britain

Table 8.1 shows the amount of travel on mechanised modes in Great Britain. The dominance of
the car is clear. This has not always been the case, as Table 8.2 shows. Back in 1952, there
was more travel by bus and coach than car, and the distance travelled on pedal cycles was
almost half that of cars. Perhaps the most dramatic figure is the growth in the total volume of
travel from 218 billion passenger km in 1952 to 817 in 2007. Almost all of this is due to growth in
car use, at the expense of all other modes except rail and air. Over the period from 1998 to 2008,
motor traffic increased by 17% on motorways, 11% on rural A roads, but fell by 1.5% on urban A
roads.1 Note that the time spent travelling has remained virtually constant at about one hour per
capita per day.2 Rising traffic is due to access to greater personal mobility and population growth,
not more time spent travelling.
Table 8-1

Volume of travel in Great Britain in billion passenger km, 2008
Billion passenger km

%

Cars, vans and taxis

679

85

Buses and coaches

50*

6

Motor cycles

6

1

Pedal cycles

5

1

Rail

51

6

Air

9

1

800

100

Total
Source: Transport Statistics Great Britain 2009
3
Great Britain 2008

Error! Bookmark not defined.

*Transport Statistics

It should be recognised that this growth in car use has both positive and negative impacts: on the
positive side, the car has opened up access to opportunities for many people, including leisure,
shopping and employment. On the negative side, it has caused the growth in congestion and
generated many atmospheric emissions (although technology has been used to address many of
these through the compulsory fitting of catalytic converters and the introduction of lead-free
petrol). It has stimulated a more diffuse land use pattern which has led to people having to travel
further than they would previously have needed to, and to exclusion of people who do not have
access to a car.
8-1

Table 8-2

Passenger transport by mode in Great Britain in billion passenger km, 19522007
Car, van
and taxi

Buses and
coaches

Motor
cycles

Pedal
cycles

Rail

Air

Total

1952

58

92

7

23

38

0

218

1957

92

84

9

16

42

1

244

1962

171

74

10

9

37

1

302

1967

267

66

6

6

34

2

381

1972

327

60

4

4

34

2

431

1977

354

58

7

6

34

2

461

1982

406

48

10

6

31

3

504

1987

500

47

7

6

39

4

603

1992

583

43

5

5

38

5

678

1997

632

44

4

4

42

7

733

2002

677

47

5

4

48

9

790

2007

689

50

6

4

59

10

817

Source: Transport Statistics: Great Britain 2008

3

It should be noted that the above table shows a 50% decline in bus usage from 1952 to 1992
followed by a limited recovery. However the decline in bus usage outside London was much
3
greater. Bus journeys increased from 2,252 million in 1964 to 4,673 million in 1985 (the date of
bus deregulation) to 2,910 million in 2005 (the nadir) with limited recovery to 3,085 million in 2007
(Figure 8-1). In the decade from 1998/99 to 2008/09, bus vehicle kilometres for the UK excluding
London have fallen by 5% but increased in London by 35% over that same period. Over that
same period, passenger journeys by bus were static outside London (3,084 million) while they
increased by 70% in London (from 1,266 million to 2,149 million). Despite the operating costs per
passenger-km being almost double in London than elsewhere, the fares were higher outside
London and increased more over that period.3
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Local bus journeys (millions)

Figure 8-1 Local bus journeys by area, 1985/86 – 2008/09

Year

Source: Transport Trends 2009
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All outside London

8.2

Trip making

The National Travel Survey (NTS) provides data about trips based upon a continuous survey of
households. Table 8.3 shows the average amount of travel per head. Once again the dominance
of the car can be seen, but quite a large proportion of trips are walked. Because they tend to be
short (1.4 km on average) they do not contribute much to the total distance travelled.
There has been a significant change in the patterns over time. Table 8.4 shows how the modal
share of trips has changed over a period of thirty years or so. Once again the growth in car use
can be seen, but also the decline in walking and cycling. Local bus use has also shown a
decline. This is significant for physical activity because most bus trips include an element of
walking. The growth in car use is even more dramatic when the distance travelled is considered,
as shown in Table 8.5. The greater proportionate increase in distance reflects an increase in trip
lengths. Once a person has started to use a car, he or she can travel longer distances much
more easily than by walking, bicycle or public transport. This has encouraged the
decentralisation of urban activities, often associated with the development of larger premises, for
example hospitals, schools and shops. These larger sites are often in out-of-town or suburban
locations where there is cheaper land available and fewer constraints on space. Whilst this may
suit the growing number of households with a car available, it causes difficulties for those without
access to a car.

Table 8-3

Personal travel in Great Britain per head per year, 2009
Trips per head per
year

Walk

Mean distance per
head in km

Mean trip length in
km

228

314

1.4

Bicycle

15

73

4.9

Local bus

67

493

7.4

612

8,517

13.9

50

1,444

28.9

972

10,841

11.2

Car
Other
Total
Source: National Travel Survey: 2009

5

Interestingly, a comparison of European cities shows that bus travel is greater in cities with railbased travel than in those with bus-based travel.6 This could contribute to the explanation of why
bus travel has held up better in London than in other parts of Britain. The explanation is probably
that rail is better at attracting people out of cars because of its perceived quality, because the
network is visible and reasonably stable, and because it avoids road congestion. When people
have been persuaded to use public transport they may then start to consider the use of the bus to
fill in gaps in the rail network.
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Table 8-4

Change in number of trips travelled per head per year
1976/76

Walk

2009

Change

325

226

-99

30

15

-15

Car

429

612

+183

Local bus

107

67

-40

Other

43

51

+8

Total

935

973

+38

Bicycle

7

Source: National Travel Survey: 1998/2000 and 2009

Table 8-5

5

Change in distance travelled per head per year, in km
1976/76

Walk

2009

Change

408

314

-94

82

73

-9

5,118

8,517

+3,399

686

493

-193

Other

1,287

1,444

+157

Total

7,584

10,841

+3,257

Bicycle
Car
Local bus

7

Source: National Travel Survey: 1998/2000 and 2009

5

The decline in walking and cycling has been noted. The National Travel Survey (NTS) shows
quite detailed information about walking and cycling. As Table 8.6 shows, walking is more
popular than cycling, given that 58% of the population walk for twenty minutes or more at least
once a week while only 14% cycle this frequently. In fact, 68% never (or almost never) cycle,
whereas only 20% take no significant walks in a year. This suggests quite large proportions of
the population take no advantage of the health benefits of active travel. Having said that, it
should be noted that cycling can be both a means of travel and a recreational activity, as Table
8.7 shows. It can be seen that quite a large proportion of cycling is off-road. This tends to be
particularly true of children.

Table 8-6

Frequency of walking and cycling, 2009

Frequency

Walk of 20 minutes
or more

Cycle for 20 minutes
or more

(%)

(%)

Once or more a week

63

14

Less than once a week but more than once a year

17

18

Less than once a year or never

20

68

Total

100

100

Source: National Travel Survey: 2009
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Table 8-7

Where people cycle, 2008

Location

Percentage

Mainly on the road

40

Mainly on pavements, cycle paths or cycle lanes that were not part of a road

30

Mainly off the road in parks, open country or private land

17

Variety of surfaces

13

Total

100

Source: National Travel Survey: 2008
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Why people travel

Not only has there been a significant modal shift, there has been change in the nature of trips, as
Table 8.8 shows. The largest three trip purposes were leisure, shopping and commuting in both
1975/76 and in 2009, and all three have declined rather more than the overall decline in trip
making. The biggest growth has been in escort trips, that is, trips made by a person to take
someone else, for example a child to school. It is interesting that the number of education trips
has declined, but the number of education escort trips has increased. This reflects the concern
that many parents have about letting their children go out without an adult. These concerns
include both road traffic danger and possible abduction (see Table 5-1 in chapter 5). However,
use of the car to take children to school also reflects the greater travelled distance to school up
from an average of 4.1 km in 1985/86 to 5.0 km in 2009, as shown in Table 8.9. It is likely that
increasing emphasis on parental choice of school has been a contributing factor to this, along
with the greater availability of cars. The decrease in the length of education escort trips probably
reflects the increase in the number of short walk trips that children are escorted on to school
which, in previous years, would have been made by children without adult accompaniment. The
increases in the average distance travelled on commuting, shopping and leisure trips probably
reflect the decentralisation trends mentioned above.

Table 8-8

Change in trips per head per year by trip purpose
1985/86

2009

Change (no.)

Change

Leisure

277

261

-16

-6%

Shopping

210

193

-17

-9%

Commuting

178

147

-31

-17%

Personal business

97

103

6

6%

Education

77

61

-16

-21%

Education escort

32

44

12

38%

Other escort

74

91

17

23%

Business

32

30

-2

-6%

Other (including ‘just walking’)

46

43

-3

-7%

1,024

973

-51

-5%

Total

7

Source: National Travel Survey: 1998/2000 and 2009

5

The use of each mode for the various trip purposes can be seen in Table 8.10. The car
dominates most trip purposes. Only in the categories of ‘education and education escort’ and
‘other’ do walking trips make up over half those number travelled by car.
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Table 8-9

Change in mean distance per head by trip purpose in km
1985/86

2009

Change (km)

Leisure

15.4

16.7*

1.3

8%

Shopping

6.8

6.9

0.1

1%

Commuting

12.1

8.0

1.7

14%

Personal business

7.7

7.8

0.1

1%

Education

4.1

5.0

0.9

22%

Education escort

4.8

3.5

-0.9

-19%

Other escort

8.9

8.3

-0.6

-7%

Business

34.8

29.2

-5.6

-16%

Other (including ‘just walking’)

1.8

1.7

-0.1

-6%

Total

10.7

0.5

3.7%

11.1
7

Source: National Travel Survey: 1998/2000 and 2009

Table 8-10

5

Change

*National Travel Survey 2008

Trips per head by mode and trip purpose, as percentage of all trips, 2009
Walk
(%)

Bicycle
(%)

Car
(%)

Local
bus (%)

Other
(%)

Total
(%)

Commuting

2

1

10

1

1

15

Business

0

0

2

0

0

3

Education/education
escort

4

0

4

1

0

11

Other escort

1

0

8

0

0

9

Shopping

5

0

12

2

1

20

Personal business

2

0

6

1

0

11

Leisure

5

1

18

1

2

27

Other (including ‘just
walking’)

4

0

0

0

0

4

Total

23

2

64

7

5

100

Source: National Travel Survey: 2009
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The cost of travel

One of the factors that has influenced the modal shift has been the changes in the relative cost of
travel, as shown in Table 8.11. Overall, the cost of travel by all modes has increased more slowly
than the growth in disposable income; travel has become cheaper proportionately to income.
This is one of the reasons for the growth in the total volume of travel. It is noticeable that the cost
of motoring proportionate to disposal income has fallen more in the last ten years than has the
cost of public transport, and indeed the cost of motoring has fallen in real terms whereas that of
public transport has increased (albeit by less than disposable income). Throughout this period,
there has been a policy of encouraging modal shift9 10 11 12 and this shift in cost does not seem
conducive to that policy. However, the picture is more complex than this because vehicle running
costs (petrol, insurance and so on) have increased more than public transport fares, while the
8-6

cost of purchasing a vehicle has fallen dramatically. Chapter 17 considers the implications of this
for reducing driving.
Table 8-11

Changes in the real cost of transport and in income: 1997 to 2009
Disposable
income

Rail
fares

Bus and
coach
fares

All
motoring

Vehicle
running
costs

Purchase of
vehicle

1997

100

100

100

100

100

100

1998

102

101

100

100

102

96

1999

105

103

102

101

108

90

2000

109

102

103

101

115

83

2001

114

104

105

99

113

80

2002

117

104

107

97

112

77

2003

120

103

108

95

113

73

2004

121

104

110

93

114

69

2005

124

105

115

91

117

63

2006

126

106

113

90

119

60

2007

126

107

114

87

118

56

2008

n/a

107

117

87

124

50

2009

n/a

114

124

87

124

50

Source: Transport Trends, 2009
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Car ownership

When people buy a car they use it. This is shown in Table 8.12 which shows the number of trips
made per head by people living in households with different numbers of cars available. There is a
large difference between the 733 trips a year made by those living in households with no car and
the 987 made by those in households with one car. Having a second car does not make a big
difference to the number of trips made.
Table 8-12

Number of trips per head per year by car availability, 2009

Number of cars available to household

Number of trips per head

No car

733

One car

987

Two or more cars

1,070

All persons
Source: National Travel Survey: 2009

973
5

Back in 1952, only about 15% of households owned a car and very few of those owned more than
one (Table 8.13). Car ownership has grown steadily since then with over half of all households
being car owners by the late 1960s. In recent years there have been more households owning
two or more cars than those without. When this information is considered alongside the evidence
in Table 8.12, it is possible to postulate increased car ownership as the reason for the massive
increase in the number of trips being made shown in Table 3.2. However reverse causality can
also be postulated – people feel the need to make more trips because of land use trends and
therefore buy a car. A third possibility is that causality and reverse causality operate together in a
8-7

vicious circle. More people buy cars. They make more trips. This leads to more diffuse land use
patterns. This leads to a need for everybody to make more trips. So more people buy cars. And
the circle starts again.
Table 8-13

Proportion of households with regular use of cars
No car

One car

Two or more cars

All households

(%)

(%)

(%)

(%)

1952

84

14

1

100

1957

76

22

2

100

1962

67

30

3

100

1967

53

41

6

100

1972

48

44

9

100

1977

43

45

11

100

1982

40

44

15

100

1987

36

45

19

100

1992

32

45

24

100

1997

30

45

26

100

2002

26

44

29

100

2007

25

43

32

100

Source: Transport Statistics: GB 2009
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Chapter 9 considers these data further, in relation to social inequalities.
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9.1

Social inequalities in use of transport

9.1.1
Introduction
This chapter examines social inequalities in use of transport and in experiencing the adverse
health effects of transport before focusing on social exclusion caused by transport problems.
Increasing social inclusion through improved transport policies is addressed in Section IV,
chapter 13.
Both the health promoting and the health damaging effects of transport are unequally distributed
in society. The people who experience the least benefit and the most disbenefit are those who
are disadvantaged in many other ways. They include women, children, and people who are old,
ill, or have a disability, or are on a low income, or belong to one of the disadvantaged ethnic
minorities. Disadvantaged people experience fewer of the health benefits of transport because
they have less choice about whether, how, when, and where to travel, or have more difficulties
in accessing the places or people they need or wish to visit.
9.1.2
Income inequalities
As this report shows, there would be many health advantages for the whole population from
reduced car ownership and particularly greatly reduced car use but this chapter is focusing on
inequalities. Table 9-1 shows that those with higher incomes tend to own more cars. In the
lowest income quintile, fewer than half the households own a car. In the top one, half own two
or more, and only 11% have no car. Similarly, car ownership and being able to drive also vary
by ethnicity (Table 9-2).
Not owning a car does not necessarily imply disadvantage either regarding travel and access or
as a general indicator of wealth, itself related to health. However, when urban planning
assumes access by car, those without a car are unfairly disadvantaged (for example siting
hospitals or antenatal clinics at the top of a hill without a frequent – or any – bus service).
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Table 99.1. Household car availability by real household income, Great Britain 1995/97
and 2008
Percentage of households
1995/97
No car

One car

(%)

(%)

2008
Two or
more
cars

No car

One car

(%)

(%)

Two or
more cars
(%)

(%)
Lowest real income

66

30

4

51

39

10

Second lowest level

46

45

8

36

46

18

Third quintile

20

52

27

16

51

33

Second highest level

12

49

39

11

40

48

Highest real income

7

45

49

11

39

50

Source: DfT Transport Trends 2009
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Table 9-2. Personal car access aged 17+ by ethnicity, 2005-2008
Persons in
household
s without a
car (%)

Persons in households with a car
Main
driver
(%)

Other
driver
(%)

Nondriver
(%)

All
(%)

White British

17

57

13

13

83

White other

36

38

13

12

64

Indian

16

46

15

22

84

Pakistani

18

40

14

28

82

Other Asian background

32

32

7

29

68

Caribbean

33

42

9

16

67

African

46

31

6

16

54

Mixed; Other Black; Chinese or other ethnic
group

37

36

10

17

63

All groups

19

55

12

13

81

White

Asian or Asian British

Black or Black British

Other ethnic group

Source: National Travel Survey 2008

2 3
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Differences in car ownership have a consequential impact on the number of trips made by each
group, as shown in Tables 9-3 and 9-4. Not surprisingly, those in the higher income groups
make more car trips. They also make more ‘other’ trips because these are mainly rail.
Conversely, those with lower incomes make more walking trips and bus and coach trips. This is
an example of healthier behaviour by poorer individuals that should be emulated by their
wealthier peers, rather than the more common situation of encouraging poorer communities to
change their behaviour because of higher prevalence of smoking, low activity levels, and
obesity, for example.4 Interestingly there is little variation in cycling across the income groups.
In 1985/6, only 41% of adult women had a driving licence, compared with 74% of men.5 By
1997/99 these had increased to 59% and 82% respectively,6 with the gender gap decreasing
further by 2007 to 63% of women and 80% of men.3 The largest increase has been among
women aged 60 to 69, but marked inequalities by gender persist. In 1975/76, 15% of women in
this age group held a driving licence, while in 2006 this figure had risen to 63% (compared with
58% and 90% respectively in men).7
Females and people in low income households make more walking trips than males or those in
higher income households.8 Although 79% of people living in the most affluent areas feel safe
walking on their local streets and 88% agree their local area is a pleasant place to walk, these
figures fall to 55% and 57% respectively for people living in the most deprived areas.8 Walking
and travelling by public transport are perceived as dangerous at night time, because of the risk
of assault. A report published in 1989 found that nationally, 54% of women avoid going out
alone after dark.9

Table 9-3. Annual travel by household car availability and personal car access, 2008
All persons
Trips per person
per year

Distance per person
per year (miles)

Time per person
per year (hours)

1,176

9815

439

931

7183

377

886

4824

314

745

3023

318

In households with car access
Main driver a
Other driver
Non driver

b

c

In households without a car
All

992

6,923

376

a The main driver of a household car is the household member that drives the furthest in that car in the
course of a year.
b Other drivers are people in car owning households, who have full driving licenses to drive a car, but are
not main drivers of a household car. No account is taken of whether or not they actually drive a
household car.
c Non drivers are all other people in car owning households. They include children below driving age, and
adults with provisional licenses
Source: National Travel Survey 2008
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Table 99-4. Number of trips per head per year by mode, by household income quintile,
2008
Walk

Bicycle

Car

Bus and
coach

Other

All
modes

Lowest real income

271

15

424

107

41

860

Second lowest level

230

16

553

88

44

931

Third level

228

15

690

55

42

1,032

Second highest level

200

17

737

48

53

1,054

Highest real income

181

16

754

35

82

1,069

All income levels

221

16

637

66

53

992

2

Source: National Travel Survey 2008

As more people own and use cars, public transport declines under the pressure of the car,
becoming slower, less frequent and less comprehensive, resulting in greater inequalities. The
disadvantage experienced by people without cars also becomes greater as spatial planning
assumes access by car. More recently, the difference in the number of trips per year has
reduced compared with a decade earlier, but people in households with the lowest quintile of
income still made almost one-third fewer journeys per year (down from 42% difference to 20%
difference in 2006, Table 9-5; and a 24% difference in 2008, Figure 9-1). The impact this has on
individuals cannot be inferred from these statistics other than to point out the inequalities.
Whether it is desirable to be making more journeys and whether these journeys provide access

Trips per persom per year

Figure 99.1 Annual trips per person by income quintile, 1995/97 to 2008
1,400
1,200
1,000
800

1995/97

600

2008

400
200
Lowest real
income
quintile

Second
quintile

Third
quintile

Fourth
quintile

Income quintile

Source: DfT Transport Trends 2009
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Highest
real income
quintile

to health-promoting lifestyles is beyond the scope of the surveys that generate these statistics.
Inequalities in the average annual distance travelled also reduced from the markedly high 2.8fold difference in 1995/97 to a 1.8-fold difference in 2006 and 1.5-fold by 2008 (Table 9-5).
Table 99-5. Average annual number of trips made and distance travelled, by household
income quintile: Great Britain, 1995/97 and 2006

Trips per person per year
1995/97

2006

Miles per person per year

2008

1995/97

2006

2008

Lowest real income quintile

875

882

860

3,126

4,124

4,112

Second quintile

959

967

931

4,693

5,064

5,241

Third quintile

1,110

1,066

1,032

6,364

6,561

6,519

Fourth quintile

1,211

1,109

1,054

8,620

8,531

8,261

Highest real income quintile

1,246

1,158

1,069

11,827

11,588

10,290

1,086

1,037

992

6,981

7,133

6,923

All incomes
3

Source: DfT Transport Trends 2008 and DfT Transport Trends 2009

1

People living in rural areas make more trips and spend longer travelling than those in urban
areas, except for Londoners, who spend the most time travelling. Cars and other private
transport are used more in rural and small urban areas than in metropolitan areas. Key services
are less accessible to people living in rural areas: only 70% of rural households are within
15 minutes of a shop selling groceries and only 51% within 15 minutes of a GP, compared with
over 90% and over 80% respectively in urban areas.10 Those living in rural areas who do not
own a car, cannot afford to run their car, or do not have access to use of the household’s car are
particularly vulnerable to social exclusion.11
However, even within the same type of area, the distance walked per person also varies by car
access, again demonstrating that although not owning a car may make access to goods,
services, people and places more difficult in a car-based society, not owning a car promotes
active travel and can increase the quality of life.
9.1.3
Women
Women tend to have different employment patterns, different time use patterns, and fewer
financial resources than men.12 They are more likely to be travelling encumbered by children or
shopping, have greater safety fears, and wear different clothes. These influence the times and
ways in which they travel. Inadequate consideration of women’s travel can result directly in
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social exclusion, but has other health consequences such as an inability to access shops selling
healthy food, or difficulties reaching hospital care, particularly when pregnant.
For those aged under 60 years, females made more trips on average than males in 2008, with
this pattern reversing for those aged 60 years and above. Compared with 1996, the distance
travelled by different modes has changed in different ways for men and women. Distance
travelled by bus increased by 20% for men and 15% for women by 2007; distance walked has
fallen among men but was the same in women; travel as a car passenger fell in both, but more
in men. The main difference was that distance driven fell in men by 11%, while in women it rose
by 24%. Both these cases show increasing gender equality; in 1995-1997 47% of men’s
journeys were as a car driver compared with 30% of women’s, whereas more women took the
13
bus (7% compared with 5%).
Women’s time is under greater pressure than men’s.12 This results in women emphasising
14
commute time over distance when choosing employment. Women studied without a strong
career orientation were more sensitive to travel time when they were responsible for pre-school
age children, a phenomenon which was even more marked when the women studied were
dependent on public transport14 – showing the extent to which gendered transport inequality can
restrict employment opportunities.
Women are more likely than men to be lone parents. The relationship between lone
motherhood and poverty is well established, yet the burdens of transport costs and dependence
on public transport are likely to be higher: single mothers make more trips than married
15
16
mothers, are five times more likely to use a taxi and 1.5 times more likely to use a bus. It is
no surprise then, that lone parents were twice as likely to be constrained by the cost of travel,
and three times as likely to feel limited by lack of facilities.
Women’s journeys, including those to work tend to be shorter than men’s. This means that
women are a potential target audience for cycling to work, as a higher proportion commute
within the three mile distance that the British Medical Association suggested the majority of the
population could cycle.17 However, women are twice as likely as men to fear for their safety
whilst cycling,18 and are more likely to organise their day around complex trip chains (work19
school-shopping) which are less conducive to cycling. This contributes to a notable, though
falling, gender gap in cycling., In 1995, men undertook more than five times as many journeys
by bicycle as women20 but in 2008, the average number of trips per year by bike were 23 for
men and nine for women.2 Female commuter cyclists are more likely to prefer using off-road
paths; a phenomenon which should be noted by designers hoping to increase participation in
21
cycling.
Much of the transport system has been designed by men around the needs of the domestically
inactive. Emphasis is given to journeys to work and long journeys, rather than to journeys for
childminding or shopping. This can be seen in the radial layout of most cities’ public transport
systems, where the journey to work is catered for by rapid metro-type transit, whereas journeys
to schools and shops are catered to by less reliable and often infrequent bus services, if at all.
Because of the greater time pressure on women, public transport reliability is more important –
yet local off-peak travel is largely by buses, which are markedly less reliable than peak time
commuter transport.
Individual vehicle designs also traditionally pay little attention to the needs of women. There has
been some progress in increased introduction of low floor buses which are useful to women with
children. However other public transport features such as grab rail heights do not take account
of women’s smaller average stature. Likewise, car designs require women to sit closer to the
steering wheel than men in order to reach foot pedals, but airbag designs do not account for

9-6

this.16 There is evidence that women are 50% more likely to be injured in car collisions than
22
men.
Figures on car use assume that if a household has a car, all members of the household are
thereby mobile. However, in 2008, only 65% of adult females had a driver’s license, compared
with 81% of adult males.2 Even in households with a car, 62% of men but only 49% of women
2
have access to the car as the main driver. The possibility that the male partner may have
taken the car to work or that some members of the family may be unable to drive is disregarded,
as are the effects of young and old age – yet particularly in rural areas, if the household’s one
car is in use, other household members can be left unable to travel.12 If this phenomenon were
fully considered, it would become glaringly obvious that only a minority of the population derive
mobility from the private car.
By neglecting the distribution of mobility within the household and underrating short journeys,
current patterns of thought place absurd overemphasis on the car, concealing the fact that car
users are the minority and that walking is the second most common journey mode. These same
patterns of thought also neglect the transport needs which disproportionately affect women and
emphasise the transport needs which disproportionately affect men.
In public health terms, this is significant for two reasons. Firstly, it adds to the health problem of
isolation and alienation for many groups of women, such as housewives and single parents.
Secondly, redressing these assumptions would lead to changes in transport policy which would
improve many of the other problems discussed in this document.
9.1.4
Rurality
Rural areas by their nature have a population less able to support public transport services,
whilst people living in rural areas usually have further to travel to reach those services. Figure
9.2 shows how the proportion of the rural population within a set distance of various key
services is consistently less than for urban populations.
It has frequently been a key assumption of rural planners that those choosing to live in rural
areas make the decision in full knowledge that accessibility will be more difficult and they must
23
compensate accordingly, usually by car ownership. This assumption fails to consider those for
whom living in an inaccessible location was not a choice. This may include those who are tied
to a rural livelihood, elderly people and others unable to move away from rural areas, people
who become disabled in such a way as to prevent driving, and children not yet old enough to
drive. In addition, there are those who have chosen a rural lifestyle but would inherently prefer
not to be dependent on the car, whether for reasons of health, the environment, or cost.

9.2

Social inequalities in effects of transport

People in disadvantaged groups also suffer most from the effects of other people’s travel by
private motor vehicles. This is best illustrated by injuries, which are the most easily quantifiable
adverse health effect of car use. Rates of road traffic injuries show steep social class gradients
with the rates increasing with increasing deprivation for most types of road user, especially
pedestrians (Tables 9.6 and 9.7), particularly child pedestrians. Children from lower socioeconomic households spend more time walking or playing near roads than their more affluent
peers.24 In the past, children from social class V were five times as likely to die as pedestrians
from road injuries than children from social class I.25 Analysis of child road traffic casualties
from 2004 to 2008 found a marked social gradient. Injury rates varied from one child in 206 in
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Preston City to one in 1,158 Kensington & Chelsea. Analysis of injuries by Mosaic group found
rates in Group G were more than twice the national average. Group G is described as ‘Families
on lower incomes who often live in large council estates where there is little owner occupation’,
typically living in outer suburbs of large provincial cities. They are some of the most deprived
communities in the UK, representing 6.5% of the population.26 However, this social gradient is
not inevitable. Speed restraint measures in Hull have reduced pedestrian deaths and serious
injuries, particularly amongst children. Given the marked social gradient in such injuries, this
measure has therefore disproportionately benefited the worse off.27
Figure 99.2. Percentage of population within specified distance of services28

The Department of Transport estimated there would be 600 fewer road deaths among men aged
20-64 if everyone had the same risk of road traffic injury as men in social class I.25
These social inequalities are at least partly because people without access to a car travel less
by car and walk more than those with cars. Adults in households with two or more cars travel on
average nearly four times further than those in households without access to a car and made
45% more journeys in 2007.2 In 2005, women with access to three or more cars made 50% and
men 62% more walking trips than those without car access.8 Children living in a household
headed by a manual worker are more likely to walk to school than those living in a household
headed by a professional (Table 9-7).
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Table 9-6. Number of casualties by deprivation decile and road user type, England 2007
Casualty rate per 100,000 population
IMD Decile a

a

Pedal
Pedestrian cycle

Car
Motorcycle driver

Car
passenger

Bus or
coach

Total

1 (most deprived) 70

29

32

162

94

19

422

2

57

30

42

157

77

14

392

3

48

28

42

166

74

12

386

4

42

26

41

170

73

9

376

5

36

24

41

179

71

8

373

6

32

22

38

175

67

6

356

7

29

22

37

178

62

6

347

8

26

20

35

175

63

4

336

9

24

20

34

167

60

4

322

10 (most affluent) 21

20

30

162

53

3

297

Total

24

37

169

69

9

361

39

IMD: Index of Multiple Deprivation

Source: Road Casualties Great Britain, 2007
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Table 9 9.7. Pedestrian casualty rate per 100,000 population in the most and least
deprived decile, by age: England 2007
Pedestrian casualty rate per 100,000 population
Age of pedestrian
casualty

Most
deprived

Least
deprived

All

Excess in most
deprived decile

0 - 16

121

32

65

89

17 - 19

101

40

68

62

20 - 25

74

29

51

45

26 - 59

47

13

26

34

60 +

39

19

27

20

Total

70

21

39

50

Source: Road Casualties Great Britain, 2007

29
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However, people on low incomes are also more likely to live in an inner city area where traffic is
more dense. Walking in this environment may be more dangerous than where there is less
traffic. The average distance walked per person per week varies relatively little between
different types of area. Motor vehicle mortality is higher in rural than urban areas, probably
exacerbated by poorer survival rates.30
In Lothian, Scotland, road injury rates were higher in areas with more rented housing, a higher
proportion of lone parent households, low car ownership and, apart from car drivers, more
unemployment. Pedestrian injuries were higher in areas of higher population density, with the
most residents from social class V, and the most older people; areas with most older people
also had higher rates of bus and coach injuries. Both pedestrian and car driver injury rates were
higher in areas with more migrant households who had moved house in the previous
12 months.31 In general, roads are busier and homes are less likely to have safe play space,
such as gardens, in more deprived areas.
People living in heavily trafficked inner city areas, also experience more of the other adverse
health effects of car use such as noise, pollution, congestion, stress and severance of
communities by roads. In general, the adverse effects of car use are concentrated where car
travel occurs rather than where car owners live. There is strong correlation between poverty
and air32 and noise pollution. Less affluent districts tend to be concentrated in areas with a
higher density of roads and traffic and this can lead to impaired air quality, higher noise levels
and higher injury rates. For air pollution, these are often further exacerbated by other factors
such as poor diet and health care access (with vulnerable groups most at risk). The very young,
the old, and the frail not only are most likely to live in areas with higher air pollution but they are
also the groups most at risk of the health effects of pollution.

9.3

Social exclusion caused by current transport policies

9.3.1
Poverty
The severe poverty associated with unemployment considerably restricts freedom of movement.
In 1990, unemployed households spent less than £1 per head per week on transport, compared
with £5 per head per week in the households of employed people living in the same deprived
area.33 This certainly represents less choice of mode or destination and is likely to represent
less access to goods, services, and people that can be health-promoting. Even if spending
more to enable longer distances to be travelled is not desirable in terms of sustainability and
health, it represents inequity and social exclusion given current spatial and transport reality and
planning policies.
Transport problems contribute in a number of ways to social exclusion, limiting access to work
and education, as well as to healthcare. Two out of five jobseekers report lack of transport as a
barrier to getting a job and one in four find the cost of transport a problem in getting to
interviews, with a similar number of young people not even applying for a particular job in the
last 12 months because of transport problems, while one in ten people in low-income areas
have refused a job in the last 12 months because of transport difficulties. Young people without
driving licences are half as likely to get jobs than those with. Almost half of 16- to 18-year-olds
experience difficulty with the travel costs to college and 6% of 16- to 24-year-olds refuse training
or further education opportunities because of transport problems.34
We comment in chapters 10 and 15 on government policies on public transport, the history of
closing railways and deregulation of buses, and the need for a national, integrated transport
network. Travel to hospital is often difficult without a car: 31% of people without a car reported
difficulties travelling to their local hospital, compared with 17% of those with a car, with 7% of
9-10

people without cars reporting they have missed, turned down, or chosen not to seek medical
help over the last 12 months because of transport problems, double the rate in the general
population.34 Only 61% of the population can reach their GP by public transport or on foot; this
figure falls to 36% for access to a hospital.1 Access to supermarkets is also much harder
without use of a car.34
In rural areas, car use can be a necessity for accessing health-promoting locations, whether
education, work, services, goods, or family and friends, where adequate public transport
provision is lacking. Thus indices of deprivation that include access to a car as indicating
affluence can misclassify poor rural areas. Where such indices are used for resource allocation,
additional inequality can ensue. Among the poorest households, those who do own a car spend
almost a quarter of their income on motoring costs. A family is described as experiencing ‘fuel
poverty’ if heating their home costs more than 10% of their income; there is no equivalent
35
definition of ‘transport poverty’.
9.3.2
Disability
Transport difficulties are increased in the presence of personal disability. Fourteen percent of
the general population has mobility difficulties, defined as anybody who has a disability or long
standing illness or condition that makes it difficult either to go out on foot or to use local buses.7
Around one in four disabled people have difficulties using transport related to their health
condition or disability.36
There is a wide range of factors - physical, sensory and cognitive - that can inhibit mobility. For
example, major reason why older people stop going out alone is a fear of falling.
A definitive figure for the number of wheelchair users is difficult to obtain. Some sources,
including the English Department of Health,37 quote a figure of 1.2 million wheelchair users in
England, while others give a similar figure for the UK as a whole. There are also many more
people, predominantly older people, who use mobility scooters to move about locally even
though they are able to walk short distances. There are around 350,000 registered blind and
partially sighted people in the UK and many more with low vision who are not registered. Some
35,000 people lose their sight every year.38 Around nine million people are deaf or hard of
hearing. There are around one million people with a cognitive impairment and this figure is
predicted to rise significantly with the ageing population over the coming years due to increasing
numbers of people with strokes or dementia.39
There is a strong correlation between age and disability. In 2005, 5% of those aged 16-49 had
mobility difficulties, rising to 45% of people 70 and over. Adults in the poorest fifth of
households are five times as likely to have mobility difficulties as those in the wealthiest fifth.
Those with mobility difficulties are more than twice as likely to live in a household without a car
and to make fewer trips as a driver, by foot, or by rail, but more trips by bus and taxi/minicab,
although many have difficulties using buses; 8% have difficulty travelling to a doctor or
hospital.40
The number of older people in the population is increasing significantly. By 2033, 23% of the
population will be aged 65 and over compared with18% aged 16 or younger. The fastest
population increase has been in the number of those aged 85 and over, the ’oldest old‘. In
1983, there were just over 600,000 people in the UK aged 85 and over. Since then the numbers
have more than doubled reaching 1.3 million in 2008. By 2033 the number of people aged 85
and over is projected to more than double again to reach 3.2 million, and to account for 5% of
the total population.41
Taken together this is a very substantial number of people for whom mobility may be a problem
and whose independence in daily living is likely to be severely affected if they are unable to
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travel. How much the ageing population will result in increasing numbers of people with
disability depends on the extent to which increased longevity is a postponement of ill-health
(increased disease-free life, or ‘adding life to years’), with a fall in age-specific rates of disability
and disease prevalence, compared with increasing years spent with ill health and/or disability. In
the past, healthy life expectancy has not kept pace with life expectancy so an ageing population
has meant a more disabled population. In some countries however healthy life expectancy has
started to improve more than life expectancy, producing a “compression of morbidity” in which
people live longer but are disabled for less of their life so that actually a smaller proportion of the
population experience the disability of old age. This has been shown for those with healthier
lifestyles,42 including smokers who quit smoking.43 It is difficult to be clear yet whether this is
happening in the UK – up until the turn of the century it certainly was not but there have been
some recent figures which suggest it might be beginning to change.44 In the 1990s, healthy life
expectancy or disability-free life expectancy rose less than overall life expectancy. However, the
trend for men since 2001 has been towards a slightly shorter period spent with a limiting illness
45
or disability or in poor health. Restricted mobility may also occur on a temporary or
intermittent basis when people are travelling with children, buggies, or luggage or shopping.
Transport solutions aimed at those with disabilities will also improve mobility for these
individuals.

9.4
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10.1

Sustainability

A sustainable economy is one which is not dependent on the consumption of non-renewable
resources or on the pollution of the environment in a way which will ultimately cause
unacceptable harm. Our present economy is not sustainable because it depends on oil,
which will run out, and on the atmosphere absorbing greenhouse gases, which will
eventually destroy our climate.
Sustainability is a public health issue because of the health damage that will accompany
climate change. It is an especial issue for transport because motor vehicles and aviation are
major contributors to the production of greenhouse gases.
The Department for Transport (DfT) consultation document Delivering a Sustainable
Transport System (see chapter 14, section 14.2.2) has five goals: economic
competitiveness; reduced greenhouse gas emissions (see chapter 3, section 3.2); better
safety, security and health; greater equality of opportunity; and improved quality of life.1
Active travel can contribute to all of these, although some benefits are more readily
understood than others. In health terms, cycling and walking are physical exercise that
addresses the trend to obesity and consequent disease (see chapter 2). In ecological terms,
the bicycle is a low-carbon form of transport, both in its construction and its use, while
walking requires no machine to be constructed. In economic terms, Britain's increasing
reliance on imported oil is a national risk that would be at least ameliorated by a cycling
revival. In transport terms, Britain's road network is amongst the most congested in the
world; it is necessary to use it more efficiently by reducing car use for short trips.
Congestion is a major problem on UK roads. Congestion is defined as the impedance
vehicles impose on each other, due to the speed-flow relationship, in conditions where the
use of a transport system approaches its capacity.2 From 1950 to the early 2000s, road
traffic increased by 5% per year (an almost tenfold rise over that time), while road length
grew by 0.5% pa and road capacity by around 1% pa.2 It was estimated in 1999 that
congestion cost £20billion a year in the UK,2 though some argue that the more useful figure
is for the marginal cost of an additional vehicle, with a 1998 estimate for this being 10p per
vehicle kilometre.2 Most car owners would admit that their car spends a large part of its time
in traffic jams and it is instructive to look at the “average speed” calculation on a trip
computer after any significant length of normal mixed driving time – very often the speed will
be no greater than could be achieved on horseback.
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10.2

Why has congestion arisen? Pigou’s Theorem and the Downs
Thomson Corollary

Where something costs a lot to set up but is cheap to expand ,a problem arises in
economics. Common sense suggests that when you have incurred the expense of setting it
up you should attract as many users as possible. To achieve this, the price should be kept
low and should correspond to the extra cost of extra use (the marginal cost). But if that is
the price charged then the cost of setting the system up will never be recovered. There may
be users who will pay the high price necessary to fund the set up costs; indeed there may be
enough of them to fund these costs. However they will not pay this if other users are to be
charged a cheaper rate. Thus if the higher price is charged then there will be unused,
wasted capacity. This is why railways and airlines, both of which are in this position, try to
invent fare schemes which will sell seats cheaply but with restrictions that put off the people
who are willing to pay the higher price. If this cannot be done, the alternatives are to waste
the capacity or to charge the lower price and have a subsidy. This is a valid market reason
for subsidising railways. The problem described here in everyday language is academically
dealt with in Pigou’s Theorem.3 4 In academic language, it says that the market will not
produce allocative efficiency where there is a downwardly sloping cost curve because the
market will clear at a point where there is unused capacity.
Roads are provided almost free at the time of use. This means that anybody who wants to
use them will. This is the ultimate of the ‘attract as many users as possible by subsidising’
option. But a point is reached where the demand for the road exceeds its capacity. When
that point is reached, something must reduce the number of people using the road. It could
be a charge but otherwise it will be congestion. The number of people using the road will
increase until the users consider the congestion is unacceptable.
Thus an equilibrium level of congestion is reached at which the congestion is acceptable
enough to just enough potential users. The road is then used by the number of users it can
accommodate and no more. It is helpful to this process that road capacity increases as
speeds slow down. This process does not work by people making this decision day by day.
It works by influencing whether people do or do not adopt particular lifestyles - commuting
rather than moving closer to their job for example. If two places are 70 miles apart by
motorway (a little less for places further from the motorway), some people will live in one
place and commute to the other if they can do it an hour, so they might be willing to
commute if the motorway usually had no congestion. There will be fewer people prepared to
do this if the motorway is usually slowed to 50mph and the journey usually takes almost an
hour and a half, and far fewer if the motorway is usually slowed to 35mph and the journey
takes two hours. An uncongested motorway could carry traffic at 80mph and police
guidelines on enforcement set the effective speed limit only slightly below that. At that
speed, in one hour you could travel from Manchester to Derby, Burton-upon-Trent, Rugeley,
parts of Shropshire, Wrexham or Llangollen. Even without breaking the speed limit all the
people who would prefer to live in a particular place that is up to 70 miles from their home
and do not do so because the congestion means that they cannot in fact travel at 70mph are
potential users of the road. Plus, of course, there are those willing to travel for more than an
hour and therefore willing to live even more than 70 miles away – theoretically the outer
suburbs of Manchester could be in Nuneaton, just an hour and a half away on 70mph roads.
If the road cannot accommodate everybody, it will be congested and the congestion will build
up until the demand is reduced to equal the capacity. Speed limits narrow the radius and
this suggests that they may ease congestion as well as their other benefits. Distance at
each end from the motorway also narrows the radius and so the problem is worsened by link
roads and by building shopping areas, industrial estates and the like close to motorway
intersections.
The fact that this process (which economists call a trade-off) occurs predominantly by people
changing or not changing their lifestyles rather than by decisions they make about individual
journeys explains why it does not affect very short term changes in congestion such as the
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fall in congestion that occurs in the school holidays due both to the removal of school run
traffic and also to people being on holiday.
Once it is impossible to meet all the demand (the saturation point), road users have to
accept that there will always be an equilibrium level of congestion. It is not clear when that
point is reached, but the number of people who are potential users of the road is a function
of how long people are prepared to spend commuting, the radius of a travel to work area
which that creates at uncongested technologically-feasible speeds and the density of
population. From the geometry of a circle it will be recalled that the area of a circle is
proportionate to the square of its radius so that travel at 70 mph sets an sets an area for
potential travel to work that is double that set by 50mph. Social acceptability and police
toleration of the unlawful speed of 80mph increases this by a further quarter to two and a half
times what it would be at 50mph. As the above examples of the radius from Manchester
illustrate, most of the UK (with the exception of a few remote rural areas) is clearly well past
the point at which we could possibly accommodate that potential traffic. Commuting is not
the only factor in creating potential use and it is not only passenger use that matters but the
same principles apply to all the potential use. For example, the extra freight charges that
apply when a lorry can make fewer journeys in a day operate in exactly the same way.
This was not a problem in the 1950s because only a small proportion of the population
owned cars, the cars could not be driven that fast for a sustained period, and the roads were
not good enough anyway. However, as cars became more reliable at higher speeds, as
roads were improved, and as car ownership increased, the main limit to the distance people
were prepared to live from their work came to be congestion. Hence in the 1950s most
congestion resulted from bottlenecks but in this century most congestion results from
saturation of the road system. The problem is that this difference is not fully appreciated and
we still waste money on solutions that might have worked in the 1950s but will not work in
changed circumstances.

10.3

What can we do about congestion? Why road building is not the
answer

Is it possible to reduce congestion? It can be done by a road charge because then people
will travel only if they are willing not only to spend the time but also to pay the charge. The
point at which people decide to arrange their lives so they do not travel as much is a choice.
Different people make it at different points. Congestion will be set at the point where the
people making that choice reduce the use of the road to the capacity the road has. A
congestion charge reduces that number and so increases that equilibrium point. (Road
charges and their impacts on travel choices, inequality and social exclusion are discussed in
Section IV, chapter 17).
Suppose we build a new road or improve the existing one. This would have worked before
the road system was saturated. Most congestion was then caused by bottlenecks, so it
became normal practice to respond to it by widening the road or by building a by pass round
the bottleneck. Will it still work in a saturated system? If a new road is built, there is a delay
before the equilibrium congestion is reached because people do not change their lifestyles
immediately. But over a few years, as people move, the traffic rises to the equilibrium
congestion again. As the road will carry more people, the equilibrium point might be higher.
However this is offset by the fact that whilst the new equilibrium was building up, a number of
people will have changed their lifestyles even though they would not have chosen to use the
road if they had known what the eventual equilibrium was going to be. These users may well
be trapped in a lifestyle they never thought they had chosen and they will take up part or all
of the extra capacity. Thus the eventual equilibrium congestion speed may not be very much
higher than the original - indeed it may even be the same or less. Mogridge5 showed that
traffic speeds in London did not alter much with road improvements – not even with the
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substitution of motor traffic for horse-drawn vehicles. SACTRA, the Standing Advisory
Committee for Trunk Road Assessment, found that creating more road space for cars merely
generates more traffic.6
Suppose a toll road is built to compete with the free road. People will not use the toll road
unless it offers an advantage that they are prepared to pay for, so traffic on the toll road will
travel faster than traffic on the free road. The space created on the old road will fill up but
because it is filling up from the next tranche of potential users, the new equilibirum speed will
be slightly higher.
One problem of building new roads (whether free or toll) is that any extra traffic which uses
them also uses other roads. If those other roads are also saturated, then this increases the
demand on those roads and therefore lowers their equilibrium speed. Across the system as
a whole, road building simply makes things worse. In fact, if road improvements do have a
beneficial effect on a particular route it is probably only because they have made things
worse elsewhere and the extra congestion elsewhere has prevented the traffic rising to the
equilibrium on the improved road. For example, a driver may make a journey of 24 miles
that takes an hour. A new road allows her to do the first 12 miles in 12 minutes. But then all
the traffic hits the old road - and as there is now more demand, the equilibrium speed falls. It
falls until the whole journey takes an hour again. But this might not be 24mph throughout. It
might be 45mph for the improved 12 miles and 16mph for the unimproved 12 miles.
Road improvements can shift congestion around the network but they cannot improve it.
This is important in understanding the significance of a shift from a situation where
congestion was caused by bottlenecks to one where it is caused by saturation. It may still be
possible in a saturated system to identify a point of maximum congestion and call it a
“bottleneck” – but removing it will not have the same benefit as it would in an unsaturated
system.

10.4

The Importance of Networks

Suppose that instead of a new road, a public transport route, such as a railway, is
established or improved parallel to the road. As far as congestion on the parallel route is
concerned, the effect will be the same as if a toll road had been built. However, because the
traffic abstracted has been taken off the road system, instead of extra traffic being added,
the effect on the rest of the system will be a beneficial one rather than an adverse one. The
same will also apply to a cycle route if a significant part of the traffic is amenable to
transferring to the bicycle.
In either of these circumstances congestion will still rise to almost the equilibrium level. The
traffic taken off the road by the alternative will still be replaced by people who now find the
traffic levels acceptable. However for this to happen, congestion has to decrease slightly
because it has to attract people who would not have used it at the level that congestion was
previously. So public transport routes or cycle routes slightly improve congestion levels.
The more choices there are, the more factors figure in the travel/do not travel choice – and
how to travel - and therefore the higher the speed at which the choice changes, so the lower
congestion is. This is known as the Downs-Thomson Corollary of Pigou’s Theorem.7 8
This is the explanation for the contention that road charging, better public transport, better
cycle facilities, and better opportunities to avoid travel are the only ways to improve
congestion. These are the only factors that impact on the equilibrium by altering the choices
available. Improvement of the road does not alter the choices available and it also draws in
trapped users, so it does not alter the equilibrium level.
Mogridge tried to test this concept by obtaining data on the speed of traffic in London from
the mid 19th century up to the late 20th century. The theory was substantiated. He found
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that traffic speeds in London were not influenced by anything that happened on the road
system but rose and fell with the quality of the rail system. The building of a new
Underground line had more impact on traffic speed than even the substitution of motor
5
vehicles for horse drawn vehicles.
But if the alternative simply parallels the original road, these effects are slight. Indeed
57
Downs and Mogridge both warned about this.
The reason they are slight is that roads are
used by a range of traffic making a range of different journeys, so traffic making the journey
that the alternative relates to is outweighed by other potential traffic that uses the road but
has a destination not served by the alternative. There is still some effect but not much.
To alter the equilibrium substantially, the impact on the range of choices must impact on a
large proportion of the traffic using the road. That explains why it is not enough to invest in
individual alternatives to individual routes. An alternative network is needed not an
alternative route. For example, the opening of the Metrolink tram route from Manchester to
Bury reduced traffic on parallel routes such as Cheetham Hill Rd in Manchester only off
peak9. The authors of the paper which showed this tried to explain it by reference to a
number of aspects of local transport policy, such as low car parking charges in Central
Manchester. The explanation is more easily provided by the theoretical framework we are
advancing here. In the peak hours the roads were saturated and there was enough
suppressed demand amongst users who were not travelling from Bury to Manchester to
replace the traffic the tram removed. Off peak the road was not saturated and the traffic
removed by the tram was indeed removed and not replaced. The explanation for Mogridge’s
data in London is that a comprehensive rail network was created, improved, allowed to
decline, then improved again. On the whole, the changes happened across the network.
This thinking – that we need a comprehensive network – is at the root of the problem of our
thinking about public transport for the last half a century. The Beeching Report,10 bus
deregulation,11 12 and the UK’s entire system of funding public transport are all based on the
proposition that to optimise the use of the system we need to focus on the most profitable (or
socially beneficial) traffic flows in isolation and axe the least well used services when the
money runs out. In apparently common sense terms “We do not pay operators to haul fresh
air”. This proposition is flawed.
A striking example of the flaw can be found in the Serpell Report.13 This was a report
commissioned by the Thatcher Government to complete the work that the Beeching Report
had started by “identifying the profitable core of the rail system”. The Serpell Report
suggested closing the railway line from Glasgow to Oban/Fort William at Crianlarich
(population 250). At Crianlarich the line divides. Up to there it carries both Oban and Fort
William traffic and is ‘profitable’. Beyond there, it carries only one of the two traffics and so it
is not. This inherent misunderstanding of transport needs - the incongruity of suggesting that
a mainline service be terminated at a village – was one of the factors that led to the Serpell
Report not being implemented. But still the reason the error occurred was not fully
appreciated and certainly it did not impact as it should have done on the way transport was
planned thereafter. The Serpell Report erroneously assumed that people who travelled to
Crianlarich by train would still travel to Crianlarich by train even if the line no longer went on
to Oban and Fort William; they would not have done so.
The same error is made every time a last bus is removed because few people use it. Many
people who are not prepared to risk missing the last bus, catch the one before it; if that
becomes the last bus, they catch the one before that - until the whole system ceases to
serve late travellers and they take the car. People do not take a bus to work or to the pub if
there is no bus home – they take their car. If a branch line is closed, people do not travel to
a rail head and then start looking around for a way to travel – they take the car. (If there is in
fact a good public transport replacement they may use it if they know about it, but not if they
do not). If people have to make three journeys in a day and one of them cannot be made by
public transport, they use their car for all the journeys. If people buy a car because evening
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public transport is poor, they may then use it all the time because once they own it they
might as well use it.
The apparent common sense of statements like “We don’t pay rail operators to haul fresh
air” or “Evening bus services don’t make an adequate return” or “making the best use of the
fleet” or “focussing on the most popular journeys” is in fact a strategy that leads to a
downward spiral of deteriorating transport. We need to return to providing comprehensive
networks: the policy implications of this are discussed in chapter 15.
This raises of course the question of how this can be afforded, an issue that we discussed
briefly in Chapter 1 and to which we make some further suggestions in chapter 18.
What will improve congestion are road charging (see chapter 17 section 17.1);
comprehensive attractive cycle networks to impact on a wide range of the local traffic using
the road chapter 14, particularly sections 14.5 and 14.6); comprehensive attractive public
transport networks catering for a large proportion of the journeys that use the road (chapter
15); and arrangements which give people a viable alternative to travelling (such as better
facilities for working from home, chapter 17, e.g. section 17.3).
It is the quality of the public transport network which will determine the congestion levels on
the road. In their advice to the second Local Transport Plan in Greater Manchester14, the
Directors of Public Health for Greater Manchester, acting off the above analysis,
recommended that the conurbation should have a network of trains, trams and limited stop
buses, comprising both orbital and radial routes, operating to at least a 15 minutely
frequency and running to within 1 km of every part of the conurbation. They believed that
the core of the system would be trains and trams but that on orbital routes and corridors not
served by rail, the service would be provided by limited stop buses, supplementing the
regular bus services which made more frequent stops used for local journeys. Where
scheduled services of this frequency were not called for, either in areas where there was
insufficient population or at times when flows were light (midnight to 6am for example)
demand-responsive transport would be used.
Unfortunately however there is a flaw in this logic as well, not dissimilar to the flaw in the
logic of building more roads. The better public transport system will also unlock suppressed
demand. So there is a danger of simply passing the problem onto the public transport
system, as has happened with rail overcrowding in the South East of England. When this
point is reached, it is important that alternatives to travelling figure prominently in the range
of alternatives provided. This is desirable anyway for carbon reduction and sustainability
reasons.
The strategy of improving public transport described in chapter 15 is thus only half of the
solution to the problem. The other half – reduced need to travel – is dealt with in section
17.3. Just as the quality of public transport will determine the congestion levels on the road,
so the attractiveness of opportunities to avoid travel will determine the levels of overcrowding
on the bus, train and tram. If only half of the strategy is implemented we will simply replace
the problem of congestion with the problem of rail overcrowding.
Indeed it may well be the case that both will be insufficient without some element of road
charging as well. Because 80% of traffic is now on the road, it is necessary to increase
public transport usage by at least four times the desired road traffic reduction. For example,
to reduce road traffic by 15%, at least a 60% increase in public transport usage is necessary.
It could require more than that if the public transport itself uncovers suppressed demand.
This helps us scope the investment in public transport necessary to reduce road congestion.
If we moved from a five day week working away from home to a four day working week with
only three days being away from home and one day a week being at home, we would reduce
commuting traffic by 40% and business travel probably by an even greater amount. We
would increase leisure traffic but it would be spread over more days of the week. However
we would also increase suppressed demand because people would be prepared to travel
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further to work if they did it less often. If the process took place gradually, we would avoid
trapped users so we would definitely see an upwards shift in the trade off point from a
combination of these two strategies. However, the benefit would be much greater if the
consequential growth resulting from suppressed demand was priced away by road charging.
Road charging alone is not a solution because it imposes an unfair and politically
unacceptable burden on trapped users. Accompanied, however, by the provision of realistic
alternatives, including a prospect of reduced car usage that will offset the road charges, the
potential exists to introduce road charging to prevent the traffic growth that those alternatives
would otherwise generate.
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