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Foreword

The Institute of Public Health was established in 1998 to promote cooperation in
public health across the island.  It aims to improve health in Ireland, by working to
combat health inequalities and influence public policies in favour of health.

The Institute recognizes that the main determinants of health are people’s social
and economic circumstances.  To be effective in improving health and tackling
health inequalities, public health must engage with decision makers in a range of
policy areas.

This resource explores the links between transport and health and aims to inform
transport development across the island in coming years.  For example, the
National Development Plan and National Spatial Strategy will see significant
investment in transport infrastructure in the South, while in the North the Regional
Transportation Strategy is being implemented and an Accessible Transport
Strategy is being developed.  Interest in the potential health impacts of such
initiatives is already evident.  A pilot Health Impact Assessment (HIA) of the
proposed Regional Transportation Strategy has been published in the North, and a
HIA of transport initiatives in Ballyfermot was completed in 2004.

This document reviews evidence of the health impacts of transport.  It originated
as part of the transport HIA in Ballyfermot organized by the Eastern Regional
Health Authority and proceeds from the Institute’s strategic objective to strengthen
the capacity of those working for public health.  It is aimed at a wide audience,
including policy-makers in  transport and planning, advocates in the community
sector, as well as public health practitioners.  It is hoped that the document will
help to develop informed debate about the links between transport and public
health, including health inequalities, and be a useful resource for those working to
influence public policy for health gain at local and national levels across the island.  



Executive summary

Transport is one of a range of social, environmental and economic factors outside
the healthcare sector which are known to influence health.  For example, transport
policy can promote access to shops selling fresh, nutritious food, or can be used
to facilitate walking and cycling and therefore have a positive effect on health.
Alternatively, traffic can be a hazard to all road users leading to accidents, and
busy roads can divide communities and form barriers to social contact, damaging
people’s health.  

The purpose of this review is to describe evidence illustrating such health impacts
and to demonstrate the unequal distribution of these impacts.  Since many of the
pathways have been extensively studied, and good quality “off-the-shelf” reviews
are available, this document takes the form of a “rapid review” of many existing
evidence summaries. 

Road traffic injuries
Injuries from road traffic accidents are an important cause of death and disability.
The damage to health caused by road traffic injuries shows a clear social class
gradient with the poorest suffering most.  Road traffic injuries are associated with
long term psychiatric consequences in children and adults, with studies suggesting
this happens in approximately a third of cases.  Accidents also affect the wider
community.  Poorly perceived road safety may act as a potential barrier to healthy
forms of transport (walking and cycling). It may also inhibit the use of outdoor
space for play by children, and access to family, friends and services. 

Studies on the effectiveness of interventions to reduce road traffic injuries were
reviewed for this document.  Area-wide traffic calming appears to reduce road
traffic injuries.  Speed limit reductions prevent road traffic injuries, but evidence for
the effectiveness of road surface changes is less certain.  Public lighting is
effective in reducing accidents.  Median barriers appear to increase accidents, but
reduce fatalities, probably by preventing passage of vehicles into oncoming traffic.
Roundabouts, traffic signals, refuge islands and pedestrian fences also show
evidence of effectiveness.

5
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Air pollution
The effect of air quality on human health has been extensively researched and
expert opinion is available in this area.  Currently, evidence is strongest for air
pollution as a cause of short-term health effects in susceptible groups (the elderly
and those with underlying health problems such as heart or lung disease).  Longer
term health impacts are suspected to result from certain components of air
pollution; however, it has been difficult to ascribe cause and effect with certainty. 
Traffic is a leading source of air pollution, and initiatives which reduce traffic
volume can have potential benefits to health by improving air quality.  Vehicle
speed is also a factor warranting consideration.  Low average speed journeys,
such as those taken on congested routes, are less efficient in their use of fuel and
result in greater pollution emissions. 

Noise pollution
Community noise is noise emitted from all sources except at industrial workplaces.
Major reviews of the health impacts of noise have found that, while studies indicate
a possible impact on health from noise, many were of poor quality and produced
conflicting results.  It was concluded that a causal link between noise and health
damage could not be drawn with certainty, except in the case of annoyance.  This
is likely to be the most widespread and important effect of noise.  While sleep
disturbance in response to noise has been documented, it is not certain that these
changes have health effects.  Noise has been shown to have negative effects on
children’s reading comprehension and attention, although most of the evidence
accumulated in this regard is from studies of airport noise.  Chronic exposure to
noise may increase the risk of heart disease, but expert groups do not agree that
this is a certain effect.  Noise may also exacerbate mental health problems for
those who suffer from these conditions.  

Planning the location of sources of noise away from communities, and limiting
noise production through banning traffic on certain routes or reducing speeds are
potential ways of protecting people from noise.  Limiting the transmission and
reception of noise through barriers and sound proofing are other options. 

Physical activity
The health benefits of regular physical activity can be achieved through “active
transport” using cycling or walking.  There is extensive research providing support
for the significant health promoting effects of exercise.  The benefits of regular
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physical activity include reductions in the risk of overall mortality,  death from
cardiovascular disease, colon cancer, and the development of Type II diabetes
mellitus.  It also encourages optimum skeletal development and prevents falls in
the elderly.  Regular physical activity improves mood and health-related quality of
life.  Importantly, low levels of physical activity contribute to the development of
obesity.  Research suggests that patterns of physical inactivity and obesity
established early in life determine adult behaviour.  Transport initiatives can be
used to encourage active transport and produce health gain for the community.
For example, improving road safety and the attractiveness of the physical
environment can make walking and cycling more appealing transport options.

Effects on community
Links between people (social networks), and the resources which flow from these
links (social capital) are important influences on health and well-being.  It has been
shown that, even after accounting for the effects of being overweight and personal
habits such as drinking, smoking and exercise, the risk of dying is least for those
who have the most social connections.  All-Ireland research supports the positive
effect of social networks and aspects of social capital on the health of people living
across the island.  For example, poor perceived neighbourhood quality, one of a
number of measures of social capital, has shown association with poor health.  

Transport policy can disrupt or promote the positive influence which social
networks and social capital can have on health. Community severance is
separation of different areas within a community by the flow of traffic, and can
disrupt social networks. Besides physical separation, traffic can also create
perceived barriers to social contact.  It has been demonstrated that people living
on streets with heavy traffic have fewer friends and acquaintances than
counterparts living on streets with lighter traffic flow.  It has also been shown that
people living in neighbourhoods which are “walkable” score higher on measures of
social capital than their counterparts living in car-dependent neighbourhoods. 

Social inclusion
Transport is an important component of social inclusion.  Firstly, transport is a
public service to which all members of society need fair and equal access. For
example, people with disabilities need access to buses,  poorer people need to be
able to afford to use public transport and geographically remote areas need to
have frequent public transport to prevent isolation.  Transport is also key to
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securing access to other resources which form the basis of social inclusion.  These
include travel to work or school, visiting family and friends, access to a GP or
hospital, shopping, and access to recreational facilities.  “Transport poverty” is
used to describe the lack of real travel choice for those who experience exclusion
from transport, and as a consequence lack choice in their destinations and
activities. 

Some of the health effects of poor access to transport are caused by preventing
access to health protecting and promoting resources, such as recreational facilities
for exercise, family and friends for social support, or shops which sell a variety of
fresh, nutritious food.  Poor transport facilities can also contribute to a perception
of poor local services amongst a community.  All-Ireland research has shown that,
compared with people who felt their locality had good services, people who felt
their locality had poor services were less likely to have good general health or
good mental health.  Affordability, availability and accessibility are key issues in
promoting social inclusion through transport. 

Conclusion
The scope of the effects that transport may have on health have been highlighted.
These health impacts are brought to bear through a number of potential pathways
that have been described.  Through careful consideration of these impacts,
transport policy makers are in a powerful position to promote the positive and
mitigate the negative effects which their decisions may have on the public’s health.
There is a need to engage with decisions made about the wider social and
physical environment if the public’s health is to be protected and promoted and
inequalities in health are to be addressed.
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1. Introduction

This resource explores the links between transport and health and aims to inform
transport development across the island.  

This document originated as part of a Health Impact Assessment (HIA) in
Ballyfermot, Dublin, organized by the Eastern Regional Health Authority and
proceeds from the Institute’s strategic objective to strengthen the capacity of those
working for public health. HIA is a “combination of procedures, methods and tools
by which a policy, programme or project may be judged as to its potential effects
on the health of the population, and the distribution of those effects within the
population”.1 Health is known to be determined by a range of social,
environmental and economic factors outside the healthcare sector2 and  decisions
made in these areas strongly influence health.  HIA presents the possible positive
and negative effects of decision making on health and aims to influence policy in
favour of better health and well-being.  Through consideration of the distribution of
health impacts within a population, it can also address inequalities in health.

The “Acheson report” in 1997 described the role of transport in health -  “The
primary function of transport is in enabling access to people, goods and services.
In doing so it promotes health indirectly through the achievement and maintenance
of social networks.  Some forms of transport, such as cycling and walking,
promote health directly by increasing physical activity and reduction of obesity.
Lack of transport may damage health by denying access to people, goods and
services and by directing resources from other necessities.  Furthermore, transport
may damage health directly, most notably by accidental injury and air pollution”.3

The evidence base presented in this document takes the form of a “rapid review”.4

It relies, in part, on published reviews which describe the results of a wide number
of studies in the area.  Many of the pathways through which transport affects
health (air pollution, noise, physical activity) have been extensively studied, and
good quality “off the shelf” reviews are available.  For this reason, an attempt has
not been made to collect and summarise all original studies on these topics.
However, this was supported by a search of published scientific and “grey”
literature to address other areas.  These were located using appropriate search
terms in the following search engines: Medline, HIA Gateway, Health Development
Authority (HDA) Evidence Base, the NHS Public Health Electronic Library and the
World Health Organisation Health Evidence Network (HEN).
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Important sources for this document are previously completed HIAs on transport.5-7

The results of completed assessments have been collected as a resource for those
undertaking future work in the same area,8 and a list of some of those reviewed as
a background to the current project is provided in Table 1.

Table 1: List of some completed Health Impact Assessments of Transport Policy.

Location Policy

West Midlands RPG Transport Chapter
Merseyside Merseyside Integrated Transport Strategy
Northern Ireland Proposed regional development strategy
Edinburgh City of Edinburgh Council’s Urban Transport Strategy
Cardiff St. Mellon’s Link Road Development
Rotherham, Sheffield Rotherham Sheffield Motorway Planning Study
Thurrock Thurrock Local Transport Plan

In addition, Health Impact Assessments of air quality and noise control policies
were also reviewed because of their relevance to the scope of potential effects
arising from a transport initiative. 
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2. Potential health impacts of transport

The UK Faculty of Public Health provides a summary list of potential health
impacts of transport,9 as shown in Table 2.  Other available documents support this
list.10-12 

Table 2: Potential health impacts of transport

Health Impact

Health promoting Health damaging

Enabling access Employment Road traffic injuries
Shops Air pollution Particulates
Recreation Carbon monoxide
Social support Nitrogen oxides
Health services Hydrocarbons
Countryside Ozones

Recreation Carbon dioxide
Exercise Lead
Economic development Noise pollution

Stress and anxiety
Danger
Loss of land and planning blight
Severance of communities by road
Constraints on mobility access and 
independence
Reduced social use of outdoor space 
due to traffic and streets

Source: Transport and health study group and Faculty of Public Health Medicine9
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2.1. Pathways from transport to health
Transport policy affects health both directly (e.g. through air pollution or traffic
accidents) and indirectly (e.g. through exercise or its impacts on neighbourhoods
and  community life.   Breaking down the stages in the pathway between transport
and health (a “policy-risk assessment model”) can help in understanding the health
impact of transport intiatives.12 Figure 1 provides a diagrammatic representation of
the pathways from transport policy to health outcomes.

Figure 1: Pathways from transport policy to health outcomes

Source: Joffe M and Mindell J.13

GLOBAL
WARMING

EMISSION OF
POLLUTANTS

CONCENTRATION
IN AIR

SOCIAL USE
OF OUTDOOR

SPACES

EXPOSURE PHYSICAL 
ACTIVITY

INTERNAL
DOSE

COMMUNITY
SERVICE

STRESS

NOISE INJURIES

ACCESS

HEALTH
MENTAL AND PHYSICAL

DOSE

TRAFFIC 
VOLUME AND SPEED

Perceived danger of
walking or cycling

Nature of road design

Reliance
on cars

Individual risk taking behaviour

Other road users

Vehicle design

Other factors

Control

Measure

Perceived
pollution

Individual susceptibility

Energency and hospital services

JOURNEYS NOT
MADE



13

2.2. Unequal distribution of health impacts and inequalities in health
The term health inequalities describes differences in the health of different
individuals or groups and usually refers to inequities in health status between
different social groups.  Work by the Institute of Public Health in Ireland has
demonstrated that perceptions of poor health and death from disease tend to fall
more heavily on certain groups on the island of Ireland, with our poorest people
suffering most.14 15  

In its overview of the relationship between transport, the environment and health,
the World Health Organization identifies a number of vulnerable groups:16

• Communities living in urban areas, especially those in inner-city districts

• The poor are at risk of traffic related injuries, health damage from air pollution,

exposure to elevated levels of community noise and of living in areas in closer

proximity to traffic than other socioeconomic groups 

• Women are less likely to be car dependent, less likely to be injured by traffic, but also

more likely to have their needs unmet by public transport

• Children are vulnerable to injury by traffic. They may be more vulnerable to the

performance damaging effects of sound, and their social interaction and physical

activity habits may become more isolated and sedentary because traffic places real

and perceived limitations to their physical independence

• Older people are vulnerable to the effects of air and noise pollution due to their

underlying health state, and may be more inclined to become socially isolated due to

poor access to transport and fears over personal safety, and are at high risk of traffic

related injury relative to other age groups

• Pedestrians and cyclists engaging in health promoting physical activity are vulnerable

to road traffic injury, and perceived danger in this regard may be a factor in reducing

the number of journeys which people would potentially undertake by this route.
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3. Road traffic injuries

3.1. The impact of road traffic injuries on health
The impact of road traffic injuries on health is the most obvious and direct link
between transport and health.  

In the South of Ireland, accident information is collected by the National Roads
Authority (NRA) and categorised into three groups: fatal accidents, injury accidents
and material damage accidents (wherein vehicles, buildings or other property are
damaged).  This is based on information collected by the Garda Siochana on
reported incidents.  Data for 2002 show that 376 people were killed in 346 fatal
accidents, 9,206 people were injured in 6,279 injury accidents and 17,915
incidents of material damage accidents were repoerted.17 Overall, in that year,
motor vehicle traffic accidents caused 8.8 deaths per 100,000 persons in Ireland.18

In the North, the Police Service of Northern Ireland collect road traffic related
statistics.  In 2002, 150 people were killed, 1,526 were seriously injured, and a total
of 11,914 casualties were recorded from 6,784 injury collisions.19 In that year
motor vehicle accidents caused 11.0 and 3.0 deaths per 100,000 males and
females respectfully in Northern Ireland.20  

Over recent years, the trend in fatal and serious injury accidents has fallen.17 19

Ongoing efforts are required to sustain this favourable trend.

The risk of death from a road traffic accident does not fall equally across the
population.  An analysis of mortality on the island of Ireland for the period 1989-
1998 showed a clear social class gradient for death from transport accidents with
the poorest suffering most (annual directly standardized mortality rate for transport
accidents of 40.7/100,000 in socio-economic group D versus 9.0/100,000 in
socioeconomic group A).14 The mortality from transport accidents is greater in
males than females.  Analysis of age distribution shows a peak in mortality
occurring in late adolescence and early adulthood, when transport accidents are
the leading cause of death.

Besides the evident death and physical suffering caused by road traffic injuries,
their wider effects should also be considered.  In a follow-up study of 1,148 people
aged 19-69 years who attended an accident and emergency department in the UK
following a road traffic accident, 32% were found to have important psychiatric
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consequences (one of either post-traumatic stress disorder, phobic travel anxiety,
general anxiety or depression) at one year after the incident.21 Post-traumatic
stress disorder has also been observed in young children following road traffic
accidents.22 When compared with children who attended an accident and
emergency department with sports injuries, children who attended following a road
traffic accident were more frequently found to have post-traumatic stress disorder
at one year follow-up (34.5% versus 3.0% for sports injury sufferers).  Male
children, those who had previously experienced trauma and those who subjectively
appraised the event as a threat to their life were particularly at risk of developing
the disorder.

Road traffic accidents can also have an indirect effect on the entire community
when these events occur, through changing people’s perceptions of safety.  Poor
perceived road safety can deter parents from allowing their children independent
mobility and this may limit their capacity for social interaction and exercise.10 11

Reduced  physical activity will affect their current health and may also affect their
health-related behavior in later life. 23 Poor perceived road safety may reduce the
number of people who could protect and promote their health through walking and
cycling.10 11 Concerns over road safety may be a barrier to people’s mobility and
therefore reduce their access to family, friends, shops and other services.  A
perception of poor road safety may contribute to the negative views about a
locality in general.  The associations between some of these effects and poor
health will be discussed in section 8. 

3.2. Initiatives which reduce road traffic injuries
Given the scale of death and ill-health caused by road traffic injuries, an effective
response is demanded.  Interventions include measures such as health promotion
campaigns to encourage safer transport (e.g. publicizing the use of childhood rear
seats, driver education, incentives to use seat belts) and legislative interventions
(such as drink-driving legislation, car safety belt laws).  This literature review will
focus on the effectiveness of the following engineering and environmental
interventions:
• Traffic calming schemes

• Speed limit reductions

• Road surface changes

• Public lighting

• Guardrails and crash cushions 

• Roundabouts

• Traffic signals, refuge islands, & pedestrian fences.



16

Box 1: Deciding if a crash prevention measure works

Discovering what works in the prevention of road traffic crashes is acknowledged
as being difficult.24 Most trials of transport initiatives which evaluate effectiveness
of accident prevention take the form of “before versus after” comparisons, with or
without reference to a similar area where no such intervention has taken place.
Under these circumstances it is possible that factors other than the intervention
may have caused the observed change in the occurrence of accidents.  For
example, at the same time as traffic calming was introduced in a locality, a road
safety campaign may have been in place. More rigorous studies require
comparison to be made with similar areas which did not receive the intervention.
Also, reports of evaluations of studies which have been completed are difficult to
locate because databases which hold transport research documents are not
designed to allow easy access to tests of preventive interventions as described
above.  

Traffic calming
Accidents have a tendency to occur frequently at particular points in the road
network, for example at a sharp turn or hill.  However, in urban areas, road traffic
accidents do not tend to localize to so-called “black-spots”. Thus, in localities
where crashes tend to be scattered across the road network, “area-wide traffic
calming schemes” are instituted.  Traffic calming may be defined as “the
combination of mainly physical measures that reduce the negative effects of motor
vehicle use, alter driver behavior, and improve conditions for non-motorized street
users”.25 These measures include:
• Vertical or horizontal shifts in traffic (e.g. road humps, speed cushions, raised cross

roads, raised sections of road, chicanes, mini-roundabouts, road narrowing,

channelized slip lanes etc)

• Optical measures (chevron road signs, road surface treatment, reduced horizontal

visibility), audible measures, alterations to road lighting

• Redistribution of traffic or alteration in road hierarchy, (e.g. permanent or temporary

blocking of roads, diagonal blocks, gateways, creation of one-way streets, re-

introduction of two-way streets, 4-way stops)

• Changes to road environment (increased vegetation along road, introduction of

roadside furniture).

A systematic review and meta-analysis of the effects of area-wide urban traffic
calming schemes was undertaken by Elvik.28 
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Box 2: What is a systematic review?

In deciding whether or not a particular intervention is effective, it is common to
collect and summarize the results of all available studies, and to draw an overall
conclusion.26 This is called a “systematic review”, which is an attempt to provide
an informed and fair “verdict” on the effectiveness of an intervention.  Sometimes,
data from the studies included in the systematic review is combined to give an
“average” result on the  effectiveness of an intervention. This process is called
meta-analysis.  The time-consuming production of systematic reviews and meta
analyses save a great deal of work for researchers and decision makers.  However,
there are also potential pit-falls and the quality of a systematic review should be
ascertained.  Unless all available studies are obtained, the overall summary is
incomplete and can lead to incorrect conclusions being drawn.  Sometimes the
available studies are few in number or of poor quality, and so summaries are not
built on good foundations.27

This review was based on 76 results from 33 studies.  An overall beneficial effect
was observed; on average there was a 15% reduction (95% Confidence Interval
10%-19%) in accidents causing injuries across the whole area subject to traffic
calming.  There was a greater effect on local roads where accidents causing injury
were reduced by 34% (95% Confidence Interval 23%-43%), compared with only
an 8% (95% Confidence Interval 2%-13%) on main roads.  This may be explained
by an increase in the volume of traffic on main roads in response to the traffic
calming.  Across studies included by Elvik, those which had the greatest reduction
in traffic flow in response to the traffic calming also had the greatest reduction in
traffic accidents.  The results of the studies included were similar across countries
and across time-periods, suggesting that the results of the systematic review and
meta-analysis may be applied widely.

Box 3: What are Confidence Intervals?

When an effect, such as the reduction in fatal accidents, is measured in a study,
the estimate is based on information about those people with whom it was
performed.  However, in applying the results more generally, we want to know what
effect we could expect if we were to implement a similar intervention elsewhere.
To answer this question, a “confidence interval” is calculated.29 So the expression
(95% Confidence Interval 10%-19%) means that we can be 95% certain that if we
were to implement this traffic calming measure (a measure that reduced accidents
by 15% locally) it would reduce accidents by 10% to 19% elsewhere.  
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Bunn et al have also published a systematic review and meta-analysis of traffic
calming.30  While many of the studies from Elvik’s systematic review28 were also
included, they omitted simple before and after studies which were deemed to be of
poor quality.  In all, 16 results from 12 studies were included.  Overall, the results
were consistent with a reduction in road traffic injuries (there was approximately an
11% reduction in road traffic injuries in response to the traffic calming measures).
However, the confidence interval is such that we cannot be certain that such
interventions are of significant benefit. The authors say that while traffic calming
shows a potential to prevent road traffic injuries, more rigorous studies are required
to demonstrate this effect beyond doubt.  

Speed limit reductions
The effect of speed limit reductions was examined through systematic review and
meta-analysis by Vaa.31 Overall, based on results of varying quality, speed limit
reduction from 60kph to 40kph and 50kph to 30kph was shown to reduce personal
injury accidents by 67% (95% Confidence Interval 54%-76%).  Those studies
examining the effect of 30kph speed zones, which were of better quality, showed
an 8% reduction in all levels of injury (95% Confidence Interval 2%-14%) and an
18% reduction in personal injury (95% Confidence Interval 8%-26%).  

Road surface changes
In the same study,31 the evidence for effectiveness of speed humps was examined.
All studies combined showed a 53% reduction in personal injury accidents (95%
Confidence Interval 46%-59%). However, when the meta-analysis concentrated on
better quality studies, the benefits could not be stated with certainty.  Similarly,
elevated crossings and rumble zones did not demonstrate a certain effect of
reducing personal injuries.  This points to a need for more rigorous research.    

Public lighting
The results of a systematic review on the effects of public lighting on accidents are
presented in an overview of evidence from a number of systematic reviews by
Morrison et al.32 Overall, there was a 15%-35% reduction in night time accidents
as a result of public lighting interventions.  Fatal accidents were reduced by 65%
(95% Confidence Interval 52%-75%).  The greatest effects were seen in areas
which suffered the majority of accidents at night, and rural areas benefited more
than urban areas.  However, the results of studies tended to vary between
countries, and so some caution may be required in applying the overall
conclusions widely.
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Guardrails and crash cushions
Elvik has also undertaken a systematic review and meta-analysis of the effects of
guardrails and crash cushions on accidents.33 Median barriers showed an overall
effect of increasing accidents by 28% (95% Confidence Interval 25%-32%).  Their
effect on injury accidents was uncertain.  However, fatal accidents were reduced
by 32% (95% Confidence Interval 14%-46%).  Thus, while the added obstacle of a
median barrier makes accidents more likely, the prevention of vehicle passage into
oncoming traffic in the event of an accident is life-saving.  Guardrails have an
overall beneficial effect, with accidents reduced by 27% (95% Confidence Interval
18%-35%), fatal accidents by 44% (95% Confidence Interval 40%-48%) and injury
accidents by 52% (95% Confidence Interval 51%-53%).  Lastly, crash cushions
also appear effective, with accidents reduced by 84% (95% Confidence Interval
74%-90%),  fatal accidents by 69% (95% Confidence Interval 46%-83%) and
injury accidents by 68% (95% Confidence Interval 60%-74%).  In applying these
summary results, however, it should be borne in mind that the author states that
the quality of many of the studies on which the meta-analysis was performed was
not ideal.

Roundabouts, traffic signals, refuge islands and pedestrian fences
A review of studies examining the effectiveness of traffic engineering measures to
reduce pedestrian-motor vehicle crashes included results for roundabouts, traffic
signals and refuge islands.34 It should be noted that this review did not undertake
an exhaustive search of published material and therefore may not allow
comprehensive conclusions to be drawn.  Roundabouts are estimated to reduce
pedestrian crashes by 75%, with better results for those which only allow single
line traffic.  Installation of traffic signals has been shown to reduce accidents by
half.  Median traffic refuges reduce pedestrian-vehicle crashes by half, while
pedestrian barriers and fences which prevent crossing outside areas controlled by
traffic lights reduce crashes by 20%-48%.

A summary of the effectiveness of initiatives to reduce road traffic injuries
discussed above is presented in Table 3.
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Table 3: Summary of the effects of initiatives to reduce road traffic injuries

Inititaive Outcome Effect Range*

Area wide traffic calming
Whole area Injury accidents reduction 15% 10-19%
Local roads Injury accidents reduction 35% 23-43%
Main roads Injury accidents reduction 8% 2-13%
Whole area Injury accident rate ratio† 0.89 0.8-1.0%

Speed limit reduction
60-40kph and 50-30kph Injury accidents reduction 67% 54-76%
30kph zones Injury accidents reduction 8% 2-14%

Road surface changes
Speed humps – all studies Injury accidents reduction 53% 46-59%
– good quality studies only Injury accidents reduction Uncertain
Elevated crossing Injury accidents reduction Uncertain
Rumble zones Injury accidents reduction Uncertain

Public lighting Fatal accident reduction 65% 52-75%

Median barriers All accident increase 28% 25-32%
Injury accident reduction Uncertain
Fatal accident reduction 32% 14-46%

Guardrails All accident reduction 27% 18-35%
Injury accident reduction 52% 51-53%
Fatal accident reduction 44% 40-48%

Crash cushions All accident reduction 84% 74-90%
Injury accident reduction 68% 60-74%
Fatal accident reduction 69% 46-83%

Other initiatives
Roundabouts Pedestrian crash reduction 75%
Traffic signals installation All accident reduction “Half”
Median traffic refuges Pedestrian crash reduction “Half”

*if this initiative were to be put into practice outside the area where it was studied, one
could be 95% certain that the effect would lie within this range.
†the ratio of the rate of accident in the area with the initiative to the area without the
initiative; if this is less than one it implies a benefit from the initiative. 
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3.3. Evaluation of traffic calming on the island of Ireland
The National Roads Authority has published an evaluation of traffic calming
schemes constructed on national roads in the South of Ireland from 1993 to 1996.35

This is a simple before and after study, and does not account for factors other than
the traffic calming schemes which may have affected the occurrence of accidents.
They estimate an annual average reduction of 1.5 fatal accidents, 1.3 serious injury
accidents and 2.8 minor injury accidents in areas subject to traffic calming on both
approaches.  A more modest effect was observed in areas which had traffic
calming measures installed on only one approach.  The Roads Service has
published a report on road safety engineering measures implemented from
1995/96 to 1998/99.36 This included accident remedial and traffic calming
measures.  There has been a reduction in accidents reported subsequent to these
initiatives.
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4. Air pollution

Air pollution has damaging effects on the environment and the public’s health.  It is
a mixture of different but inter-related chemicals, some, though not all, of which
have been implicated in causing damage to health.  These include:
• Particulates (sometimes referred to as PM10)

• Carbon monoxide

• Sulphur dioxide

• Nitrogen oxides

• Hydrocarbons

• Ozones

• Carbon dioxide

• Lead

• Benzene.

4.1. Air quality and health – experience on the island of Ireland
Outdoor air pollution is a controllable threat to health.  An assessment of the
effects of the ban on the marketing, sale and distribution of bituminous (“smokey”)
coal on deaths in Dublin is a good example of how policy can control and even
reverse the negative effects which air pollution has on health.37 Subsequent to the
introduction of this ban, there was a 70% reduction in the amount of “black
smoke” in the city, and a 5.7% reduction in all deaths unrelated to trauma was
observed.  Deaths from respiratory and cardiovascular disease fell by 15.5% and
10.3% respectively.

Legislation is in place across the island to assure air quality.  In the cases of both
the North and South, the legislative framework for air quality limit values proceed
from European Directives which have been summarized in Table 5.38 39
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Table 5: EU Directive limit values for the components of air pollution.

Component Limit value for the protection of human health

Hourly Daily Annual

Sulphur dioxide 350 micrograms/m3 125 micrograms /m3 
not to be exceeded not to be exceeded
more than 24 times more than 3 times in
in a calendar year a calendar year 

Nitrogen dioxide 200 micrograms/m3  40 micrograms/m3
not to be exceeded 
more than 18 times 
in a calendar year

Carbon monoxide 10 mg/m3 (maximum 
daily 8 hour mean)

Benzene 5 micrograms/m3

Lead 0.5 micrograms/m3

Particulates (PM10)* 50 micrograms/m3 40 micrograms/m3
not to be exceeded 
more than 35 times 
a calendar year

Ozone† 120 micrograms/m3 
not to be exceeded 
more than 25 days 
per calendar year 
averaged over 3 years

*lower limits will be in operation from 2010
†target value for ozone from 2010
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4.2. The impacts of air pollution on health
A large number of studies have examined the link between air pollution and health.
Agreement has grown from examination of this work between scientific experts that
some components of air pollution can be shown with certainty to cause disease
and death.  Rather than attempt to summarize this major body of literature, the
results of two major expert reviews in the area are presented: the UK Committee on
the Medical Effects of Air Pollution (COMEAP) study40 41 and the European
Community “Externalities of Energy” (ExternE) study.42 While both studies are
broadly in agreement, the ExternE study examines more chemicals and potential
health effects than the COMEAP study.  These reviews form the basis of a report on
transport health impacts prepared for the UK National Health Service.43 In addition,
a report prepared by an independent scientific advisory group convened by WHO to
support the EC DG Environment Clean Air for Europe (CAFÉ) was reviewed.44 Health
effects were demonstrated for the following components of air pollution:
• Particulates (PM10)

• Ozone

• Sulphur dioxide

• Carbon monoxide (weaker evidence)

• Nitrogen dioxide (weaker evidence).

In the case of carbon monoxide and nitrogen dioxide, the evidence supporting
their causal role in health damage is weaker as they may act as markers for the
other, proven health damaging constituents rather than having a direct toxic effect
themselves.

Box 4 – Linking air pollution and health effects

Establishing a link between air pollution and health requires careful attention to a
number of stages.  Most studies examine variations in the levels of air pollutants
and of health outcome over time in a particular area to see if a pattern exists (e.g.
are rises in the level of air pollution followed by rises in the level of hospitalization
for respiratory disease?).  If a link between the pollutant makes biological sense
(e.g. based on evidence from laboratory experiments), and if these links are strong
and are also established in repeated studies, opinion is formed in support of the air
pollutant being a cause of health damage.  Most of the work presented in this
review takes this form.  Other studies follow healthy people over time to see if
those who are exposed to air pollution go on to develop particular health
outcomes (such as diseases of the lungs and heart), and whether development of
these outcomes is greatest in those who are exposed to the most pollution.  There
are a number of potential difficulties with both of these approaches.  Since many
individual air pollutants are emitted from the same source at the same time it can
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be hard to decide exactly which are responsible for health effects.  Some
uncertainty also exists about the actual amount of pollutant which gets into
people’s bodies from the air, and so the amount of air pollution measured at a
particular location may not be representative of the risk for all people living in
different proximities to that point across a locality.  Other factors which relate to air
pollution and to health outcomes also need to be considered, e.g. air temperature.
However, even taking into account these potential problems, the weight of
evidence and expert opinion in this area supports air pollution as a source of real
concern for the public’s health.

Short-term effects
Most studies in this area examine the short-term effects of air pollution.  They
show rises in overall death rates and in hospital admissions for respiratory and
cardiovascular disease shortly after rises in the levels of air pollutants.  Those most
likely to suffer consequences of the negative short-term effects of air pollution are
people who are old and have underlying health problems such as chronic
bronchitis and congestive heart failure.  

Long-term effects
Long-term health effects from pollution in healthy people, such as the development
of chronic bronchitis or certain cancers, and overall reduction in life expectancy
have also been studied.  While studies have suggested that chronic health effects
are present, some debate exists in this area.  COMEAP, while suspecting that there
is probably a long-term impact, did not find sufficient UK data to estimate the risk
in this regard and to provide a definitive statement.  This leads the committee to
focus only on short-term effects which were felt could be attributed to air pollution
with greater confidence: these are listed in Table 6.  ExternE, however, appraised a
wider body of studies, and Table 7 lists the possible short and long term health
effects.    The World Health Organisation identifies that socially disadvantaged
people may be more at risk of the long-term effects of air pollution and that lung
development in children may also be negatively affected.  In particular, though, it is
worth noting that air pollution has not been shown to cause childhood asthma.  

Although air pollution contains chemicals which are believed to cause cancer (e.g.
benzene and 1,3 butadiene), the levels in the air are low, and there is no certain
evidence that health damaging effects occur in these amounts.  With regards to
lead, while blood levels have been shown to have a negative effect on the IQ
development of children, it is uncertain whether lead in the air contributes to this
problem.  Moreover, with the widespread introduction of lead free petrol, lead from
air pollution caused by traffic is becoming less common.    
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Table 6: Health impacts ascribed to air pollutants by COMEAP

Health impact Air pollutant

Deaths from all causes brought forward PM10
Sulphur dioxide
Ozone

Respiratory Hospital Admissions PM10
Nitrogen dioxide
Sulphur dioxide
Ozone

Source: adapted from Watkiss et al43

Table 7: Health impacts ascribed to air pollutants by ExternE

Population Group Health impact Air Pollutant

Asthmatics
Adults Bronchodilator use PM10, PM2.5

Cough PM10, PM2.5
Wheeze PM10, PM2.5

Children Bronchodilator use PM10, PM2.5
Cough PM10, PM2.5
Wheeze PM10, PM2.5

All Asthma attacks* Ozone
Over 65 years Congestive heart failure* PM10, PM2.5

Carbon monoxide
Children Chronic cough* PM10, PM2.5

Adults Restricted activity days PM10, PM2.5
Minor restricted activity days* Ozone
Chronic bronchitis* PM10, PM2.5

All population Chronic mortality* PM10, PM2.5
Respiratory hospital admissions* PM10, PM2.5
Ozone
Sulphur dioxide
Cerebrovascular hospital admissions* PM10, PM2.5
Symptom days Ozone
Cancer risk estimates* Benzene

1,3 butadiene
Acute mortality PM10, PM2.5

Ozone
Sulphur dioxide

*estimated effect of pollutant on risk of health impact is very small
Source: adapted from Watkiss et al43
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4.3. Traffic’s contribution to air pollution
Although other sources such as industry and energy production are important,
transport is a leading source for many of the chemicals which contribute to air
pollution.  This is principally due to emissions from the combustion of fuel.
However, particulates are also created through propulsion of dust into the air by
tyres.  Ozone is not directly created by vehicle emissions, but rather is a result of
the reaction of emissions with the atmosphere.  Table 8 illustrates the relative
contribution of transport to this problem in Great Britain.

Table 8: Percentage of total national emissions attributable to transport, Great Britain, 1999.

Chemical %

Carbon monoxide 74
Lead 61
Nitrogen dioxide 48
Particulates (PM10) 23
Sulphur dioxide 2
Source: Department of the Environment, Transport and the Regions, 1999.45

4.4. Effects of transport initiatives on air quality
Fewer vehicles on the road will mean less pollution production. Traffic control
measures that reduce the overall amount of traffic by switching from the use of
private cars towards more environmentally friendly methods, such as walking or
cycling, will contribute to reduced air pollution and improved health.  Similarly,
switching the mode of transport of goods would be important as larger vehicles
produce more pollution.46

Reduced traffic on the road will have another potential benefit. Low average speed
journeys usually involve frequent stops, starts, and changes in vehicle acceleration
with less efficient fuel use and greater pollution emissions.46 Smoother journeys
will make vehicle operation more efficient and reduce pollutions emissions.  An
exception in this regard is the production of nitrogen oxides which is greatest when
the engine operates under high temperatures usually encountered at higher
speeds.  
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5. Noise pollution

5.1. Community noise
Community noise is defined as “noise emitted from all sources except noise at the
industrial workplace”.47 The terms “environmental noise” and “residential noise”
are also used to describe this phenomenon.  Although, physically, there is no
distinction between sound and noise, unwanted sound is usually referred to as
noise.  Transport is recognized as a leading source of community noise, and for
most of the population who do not live in close proximity to railway lines or
airports, road traffic is the major cause.  

5.2. The impact of community noise on health
The potential health effects of community noise are receiving increasing attention.
The World Health Organisation convened an Expert Task Force to examine the
matter, and guidelines in this regard have been issued.47 However, there is still
some debate as to whether or not noise truly causes certain health effects
described in published literature.  It is difficult to perform high quality studies
examining the effects of noise on health.  Those that are published vary in quality.
Many studies have focused on levels of noise usually only encountered in an
industrial setting and it may not be appropriate to apply their results to a
community context where levels of noise are generally lower.  Aircraft noise has
also been a common focus, and may not always be applicable to road traffic.

A study commissioned by the National Health Service in the UK examined four
major reviews of the health impacts of transport noise -  Department of the
Environment, Transport and the Regions (DETR) 1997,48 DETR 1999,49 WHO 1999,47

and Institute of Occupational Medicine 1999.50 While studies indicate a possible
impact on health from noise, many were deemed to be of poor quality and
produced conflicting results.  Therefore firm conclusions as to a causal link with
noise could not be drawn in most cases, apart from annoyance effects. The results
of the study are summarized here. 

Hearing damage
Two reviews examined the relationship between noise and hearing damage.47 49

While conclusive evidence indicating a causal link was found, the levels of noise
required are unlikely to be typical of community noise.  Possible concern is,
however, expressed for the hearing of more vulnerable groups such as children.
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Speech interference
Interference of speech due to community noise is a potential source of stress
which negatively impacts on health.  However, the exact level of noise required to
cause this effect is not well understood and may be affected by factors such as
age.  Older people may be particularly affected by this problem as hearing
impairment is more common with increasing age.  Young children also require
particular consideration in this regard since interference with speech by community
noise may impair language acquisition and development.

Annoyance
Since annoyance is a subjective response modified by a number of factors such as
context and individual personality traits, it is hard to define a particular noise level
above which annoyance occurs.  However, this is likely to be the most widespread
and important effect of noise and its occurrence represents a negative impact on
health in its widest sense.  

Sleep disturbance
Most sleep disturbance due to noise is from noise occurring indoors.  While there
is evidence to demonstrate an effect of noise on sleep pattern (e.g. time taken to
fall asleep, depth of sleep), people tend to grow accustomed to noise over time
and the effect diminishes.  It is not certain that these changes in sleep patterns
affect health.

Performance
Reviews agree that community noise can have a negative effect on performance.
Children appear particularly vulnerable in this regard with negative effects observed
on reading comprehension and attention.  This could have implications for their
development, academic achievement and subsequent life chances.  Most of the
evidence gathered in this regard is from studies examining noise from airports.
The effect of noise on adult performance is less certain.  

Effects on heart and other body functions
Disagreement exists over the effect of noise on the occurrence of ischemic heart
disease.  Poor quality studies with conflicting results led two reviews to conclude
that there is no convincing evidence of a definite link.48 However, the other reviews
conclude that there is a weak, but definite, association between long term
exposure to community noise and subsequent development of disease of the heart
and circulatory system.47 49 This is the most commonly encountered disease in
developed countries.  
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Mental health effects
The reviews could find no certain evidence for noise as a cause of mental health
problems.  People with particular personality traits may be more predisposed to
interpreting community noise as annoyance and develop mental illness earlier or to
a more severe extent as a reaction to it than they may otherwise have done.
However,  the noise itself cannot be blamed as a cause for their ill-health.  It is
suggested that at higher levels of noise people behave more aggressively towards
each other.47 

5.3. Vulnerable groups
A World Health Organisation report recommends that special consideration should
be given to subgroups that may be more vulnerable to the negative effects of noise
than the general population.47 Included are those with particular health problems
(e.g. those with mental health disorders), foetuses, babies and young children, the
elderly, those with sensory impairment and those required to perform complex
tasks.

5.4. Protecting the public from the effects of traffic noise
The World Health Organisation has, as part of its guidelines on community noise,
issued advice on measures that can be implemented on noise management.
Measures can be put in place at a number of levels as follows:
• Land use planning and policy: noise burden on communities can be avoided or

reduced if developments with a significant potential for noise production (e.g.

motorways) are planned with sufficient distance away from residential areas

• Limit noise at source: potential noise sources can be banned from residential areas, or

else access limits can be put in place, especially at night-time (e.g. residential areas

can be protected for the access of residents only and commercial access can be

limited).  Noise production from vehicles can be controlled through engineering

initiatives, and legislation can be used to enforce this approach (e.g. compulsory car

testing).  Quiet road surfaces (e.g. porous asphalt, “drain asphalt”) can also be used to

control sound production.  Speed limits are another option.  Cars travelling at 30kph

produce maximum sound pressure levels that are 7 dB lower, and equivalent sound

pressure levels that are 5 dB lower, than cars driving at 50kph

• Limit sound transmission: noise barriers can protect residents from traffic source,

However these measures should be viewed as an order below elimination or reduction

at source.  Walls, trees and other environmental initiatives are options in this regard

• Limiting receipt of noise: protection of residents within their homes, schools and

places of work from community noise can be achieved through sound proofing.  This

should be seen as the lowest order intervention when the options provided above

cannot be implemented.
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There is no agreement as to how effective noise control interventions are in
practice, how well they limit or prevent the health impacts.10

The European Union has recently introduced a directive for the assessment and
management of environmental noise which will be implemented across the island
of Ireland.51 Actions under the directive include:
• Monitoring the environmental problem; by requiring Member States to draw up

"strategic noise maps" for major roads, railways, airports and agglomerations. These

maps will be used to assess the number of people annoyed and sleep-disturbed

respectively throughout Europe 

• Informing and consulting the public about noise exposure, its effects, and the

measures considered to address noise

• Addressing local noise issues by requiring authorities to draw up action plans to

reduce noise where necessary and maintain environmental noise quality where it is

good 

• Developing a long-term EU strategy, which includes objectives to reduce the number

of people affected by noise in the longer term.51



32

6. Physical activity

The health benefits of physical activity have been well researched and are widely
accepted.  Physical activity is a general term used to describe any body movement
in which muscles use energy.  Physical activity can be achieved through “active
transport”, a term which describes travel to a destination by walking or cycling.
Through their effects on the use of active transport in a community, transport
initiatives can have important effects on physical activity, and thus on health.

6.1. The impacts of physical activity on health
A report by the U.S. Surgeon General, prepared by the Centre for Disease Control,
summarizes the extensive research on the health benefits of physical activity, with
the following conclusions: 55 

• Higher levels of physical activity reduce overall mortality, not only for the very fit, but

also for those who are moderately active

• Regular physical activity reduces the risk of death from cardiovascular disease, in

particular coronary heart disease.  The size of effect is similar to the benefit in this

regard from not smoking cigarettes

• High blood pressure can be reduced and prevented by regular physical activity

• The risk of colon cancer is reduced by regular physical activity. Studies have

examined relationships with reduced rates of development of other cancers, but

conclusive benefits are not certain 

• Regular physical activity lowers the risk of developing Type II (Non-insulin

dependent) diabetes mellitus. For those who have the condition, it can improve

blood sugar control

• Optimum skeletal development in children is encouraged by physical activity with

achievement and maintenance of peak bone mass which may be of benefit in later life.  

• Certain forms of exercise may be helpful in preventing falls in the elderly

• Low levels of physical activity contribute to development of obesity

• Physical activity improves mood through reduction in the symptoms of depression and

anxiety, although it is uncertain whether it prevents depression

• Exercise improves health-related quality of life by improving psychological and

physical well-being.

The cardiovascular benefits of exercise are key across the island because deaths
from disease of the circulatory system are the leading cause of death.14 The
prevention of obesity is also an important outcome.  Besides the direct effect it has
itself on health, it is also a risk for the development of heart disease, certain
cancers, osteoarthritis and overall mortality.55  
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There is growing concern across the island over increasing levels of obesity.
Analysis of data in the South have shown an overall rise in the proportion of the
population who are overweight from 31.8% in 1998 to 34.3% in 2002, and a rise in
the proportion who are obese from 10.3% to 13.7% in the same period.56 Higher
levels of obesity exist for those who are least educated and in the poorest social
classes.  In the North, the 1997 Health and Social Wellbeing survey found that
37% of those surveyed were overweight and 19% were obese.53 A social class
gradient was also observed here.  Childhood obesity is a particular concern, both
for its  immediate effect on well-being and because of the likelihood of adult
obesity.  Approximately a third of obese preschool children and a half of school
age children will become obese adults.57 Parental obesity adds to the risk for
obese children and is also a risk for adult obesity in non-obese children.58

Physical activity, especially through active transport, is not without risk.  In general,
exercise has been shown to increase risk of sudden death from heart problems
and provoke asthma, although, overall, the effect is small and benefits outweigh
this risk.55 In particular, active transport may increase people’s risk of traffic related
accidents and health damage from air pollution, but again opinion would suggest
an overall health gain from this option.10 11

6.2. Physical activity on the island of Ireland
Physical activity in the South of Ireland is measured by the National Health and
Lifestyle Surveys (SLAN (Survey of Lifestyle, Attitudes and Nutrition) and HBSC
(Health Behavior of School-Aged Children).52 The 2002 survey shows that 51% of
people engage in some form of regular physical exercise.  Those with lowest
educational attainment (a marker for low social class and poverty) are least
physically active.  Physical activity in children decreases in mid to late teens.  Girls
are less physically active than boys. In the North the Health and Social Wellbeing
Survey53 in 2001 showed 25% as sedentary, 47% at an intermediate level of
physical activity, and 28%  above the recommended level of physical activity.
There was a social class gradient in the prevalence of sedentary activity, with levels
highest in unskilled socioeconomic groups.  
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6.3. Increasing physical activity through transport initiatives
Promotion of physical activity through active transport has a number of
advantages.  The levels of exertion achieved through brisk walking or cycling are
sufficient to bring about health benefits.55 Unlike many sports, it doesn’t require
special skills and so is attainable for people of all abilities.  It is cheap to
undertake, and is accessible to the whole population.  Importantly, incorporation of
physical activity through active transport makes it part of a person’s overall routine
in life, and this is felt to be key to sustaining the change in behaviour required
initially to become more active. 10 11 55

Transport initiatives can encourage active transport in a number of ways:
• Reducing perceived danger: by making roads safer, concern over physical safety

while walking and cycling is removed as a barrier preventing the use of active

transport; increased use of public spaces will improve perceived safety and reduce

fears of crime

• Making active transport the norm: as more people are encouraged to undertake

active transport, it will appear to be a normal behaviour,  which is attractive to all.  This

is achieved through switching the mode of transport people use away from vehicles

and toward walking and cycling through, for example, making the use of a car more

difficult by limiting parking

• Increasing enjoyment: by making the physical environment appear more attractive,

active transport can become a source of enjoyment for those who engage in it;

Creation of an environment which supports physical activity through active transport is

in keeping with the approaches called for in the Ottawa Charter for Health Promotion.61

Providing cues, such as cycle lanes and walkways is also likely to be effective 

• Making access to physical activity easier: unlike the use of a private car, public

transport often requires the passenger to undertake active transport at either end of

the journey; it can also improve access to the countryside and other recreational

facilities where physical activity is undertaken.

Promotion of active transport is an important way of increasing physical activity
because it can reach the entire community.  In particular, though, it is worthwhile
highlighting the improvements it can have on children’s physical activity.  This will
have benefits for their current and future health.  Habits formed in childhood can
be carried into later life, and it has been shown that physical activity in childhood
may be an important predictor of adult activity.23
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7. Effects on community

People’s social networks and social support are important for health.  Social
networks refer to the number and frequency of social contacts between people
and social support includes emotional and practical support (e.g. listening to
people’s problems, providing a lift in a car).62 Social capital is another term used in
discussion of people’s social ties.  The OECD define it as “the networks together
with shared norms, values and understanding that facilitate cooperation within and
between groups”.63 It is a concept which is receiving attention at an international
and national level.64 Unlike social networks and social support, which operate at
an individual level, social capital may operate at a group or community level.65

Measures of social capital include numbers of social contacts, types of social
support available, views about the local area (such as personal safety,
attractiveness of the physical environment), involvement in local groups (such as
residents association or social clubs) and trust.  

7.1. The importance of social networks, social support and social
capital on health
Social networks and social support can have positive effects on people’s health.
One of the most commonly cited studies showing this positive effect was
conducted in Alameda county in the US in the 1960’s and 1970’s.66 After
measuring people’s social networks, participants were followed up over time to see
how their health developed.  It was shown that, even after accounting for the
effects of being overweight and personal habits such as drinking, smoking and
exercise which are known to affect health, the risk of dying was least for those
people who had the most social connections.  There is evidence from similar
studies in Europe to support this protective effect.67 Other benefits conferred by
social support include better outcome after the development of disease,68 and
better mental health.69

The effect of social capital on health across the island of Ireland has been
examined by the Institute of Public Health.15 In this study it was shown that, even
after accounting for other factors which may affect health (such as age, smoking,
body weight and exercise), people who were dissatisfied with the area they lived in
(which included heavy traffic, parking on residential streets, car crime and noise),
were less likely to have good mental health, be very satisfied with their own health
or have a very good quality of life compared to people living in areas with few local
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problems.  A higher proportion of people living in Dublin City perceived their
locality to have a lot of problems than people living in small towns.  Poorer health
was also observed for people with less frequent social contact, poorer social
support, less trust in their neighbours and those less actively involved in local
organizations.  

7.2. Effect of transport on social networks and social capital
Transport policy affects social networks mainly through community severance.
Community severance is separation of different areas within a community by the
flow of traffic,12 and can break social networks and change the quantity or quality
of support they can provide. Roads and traffic create real and perceived barriers to
social contact. For example, children may not be allowed to visit friends
unaccompanied because of parental concern over road traffic accidents.  A study
illustrating the effect of traffic on social contacts in three streets was performed in
San Francisco.70 It was found that people living on the street with lightest traffic
had twice as many acquaintances and three times as many friends as those
people who lived on the street with the heaviest traffic.  

A study in Galway which examined a number of measures of social capital across
different neighborhoods found that, compared with people living in “car-
dependent” localities (those which are designed to be negotiated in cars, with
amenities spread out over a large area and emphasis on roads and parking over
pavements), people who lived in “walkable”, pedestrian orientated localities (those
with pedestrian areas, sidewalks, meeting spaces, and local shops) were more
likely to know and trust their neighbours and to participate in organizations.71

Neighbourhoods which are built to be pedestrian friendly may encourage people
“bumping into” each other.  This process protects and promotes social networks,
and encourages a greater number of people to use public space and local
services, which together influences social capital.  
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8. Social inclusion

8.1. Poverty and social inclusion
Poverty and social exclusion are important pathways to poor health.72 In the
South, the government states that “people are living in poverty if their income and
resources (material, cultural and social) are so inadequate as to preclude them
from having a standard of living which is generally regarded as acceptable by Irish
society”.73 The government has responded with a plan of action across the social
sectors which aims “to build a fair and inclusive society and ensure that people
have the resources and opportunities to live a life with dignity and have access to
quality public services that underpin life chances and experiences”.73 

Social inclusion is a concept which is closely linked to poverty, but has a broader
scope and refers to a process which places people on the margins of social and
community life.74 It can be a consequence of poverty.  However, people can be
socially excluded without being poor - for example, because of their race, gender,
sexuality or because of where they live.72 Access to resources such as education,
employment, social networks and support, healthcare services and recreational
facilities form a basis to social inclusion.  

The following groups are identified by the government in the South  as being
vulnerable to poverty and social exclusion:73

• Women

• Children and young people

• Older people

• People with disabilities

• Travellers

• Prisoners and ex-prisoners

• Areas marked by exclusion – urban and rural disadvantage

• Migrants and ethnic minorities.

In the North,  the Programme for Government expresses a determination to tackle
inequality and the document “New TSN – The Way Forward Towards an Anti-
Poverty Strategy”, will inform a high level policy for tackling poverty and social
exclusion in Northern Ireland.75
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8.2. “Transport poverty” and health
Access to transport is a key element of social inclusion. Not all members of society
have fair and equal access to public transport. For example, people with
disabilities may find it difficult to access buses, poorer people may not be able to
afford public transport and infrequent public transport may make certain localities
more isolated.  Thus, poor access to the resource of transport is, of itself, a social
exclusion.  

Transport is also required for access to other resources that form the basis of
social inclusion.  These include travel to work or school, visiting family and friends,
access to a GP or hospital, shopping, and access to recreational facilities.
“Transport poverty” describes the lack of real travel choice for those who
experience exclusion from transport, and as a consequence lack choice in their
destinations and activities.76 It is an important barrier to other resources
necessary for a generally acceptable standard of living.

Some of the health effects of poor access to transport are caused by preventing
access to health protecting and promoting resources.  These include recreational
facilities for exercise, family and friends for social support,  shops which sell a
variety of fresh, healthy food,  GP and healthcare facilities and chances for
employment.  

Poor transport facilities can also contribute to a perception of poor local services
amongst a community, and thus have effects on social capital.  An All-Ireland
study by the Institute of Public Health showed that, compared with people who felt
their locality had good services, people who felt their locality had poor services
were less likely to have excellent/very good general health or good mental health,
and were less likely to be very satisfied with their health or have a very good
quality of life.15

8.3. The effects of transport initiatives on access and social inclusion
Improving everyone’s access to transport will promote social inclusion.  Positive
health effects proceed from improving individual access to resources which protect
and promote health.  Key issues identified in this regard include affordability,
availability and accessibility.76 This can be achieved through removal of barriers,
such as the pricing or frequency of public transport, and improving the quality of
public transport to make its use more appealing.76



9. Conclusion

The scope and probability of the effects that transport may have on health have
been highlighted.  These health impacts are brought to bear through a number of
potential pathways, which have been described in this document and are
summarized in Table 9 below.  

Through careful consideration of these impacts, transport policy makers are in a
powerful position to promote the positive and mitigate the negative effects which
their decisions may have on the public’s health.  

Table 9: Some potential health impacts of transport, including size and certainty of effect

Pathway Health impact Impact size Impact certainty

Accidents Injuries Large High
Air pollution Mortality Large Medium

Hospital admission due 
to respiratory and 
cardio-vascular disease ?
Other long-term effect Moderate/small ?

Noise Annoyance/well being Moderate Low
Cardiovascular disease

Physical activity Cardiovascular disease, Large Medium-high
diabetes, cancer 

Community severance Mortality, mental health Moderate Low
and well-being

Adapted: Watkiss et al.40
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