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Figure 1 breaks down the global injury burden by mechanism and presents the
unintentional injury (accidents) and intentional injury (violence) outcomes we
address in this chapter. Most of our focus will be on road traffic injuries as well as
those arising from interpersonal forms of violence. We argue for the importance
of addressing intentional and unintentional injury worldwide in terms of their
social determinants; we outline some of the pathways by which inequalities of
age, gender, ethnicity, region, and wealth impact on both the causes and
consequences of injury, and rather than focussing on behaviour at an individual
level, we set out some of the effective or promising strategies and interventions
that have the potential to reduce injury and violence by acting on social
determinants. Finally, we explore the kinds of data that are required to monitor
and evaluate the strategies and interventions described.

Sources and limitations of evidence

The evidence in this chapter derives largely from peer reviewed scientific
literature, in particular systematic reviews, as well as reports from governments
and international agencies. We have drawn in particular on the Cochrane Injuries
group7 , a significant proportion of whose reviews deal with prevention, the
emerging work of the Cochrane Health Equity Field and Campbell Equity
Methods GrouP, 8 the work of the EPPI centre in London®, and other sources of
knowledge'® "2 including the experience of those exposed to risk in
disadvantaged areas. We consider no one scientific method to be higher up the
evidential ladder in terms of contributing to our understanding, but have
consistently ensured methodologies are appropriate to the questions asked. We
would not use evidence from randomized controlled trials to ascertain societal
acceptance of a particular intervention, or qualitative evidence to assess
effectiveness or cost effectiveness at a population level. 13

An important consideration in terms of the evidence drawn upon in this chapter is
the imbalance between the global burden of injury which disproportionately
impacts low- and middle-income countries, and the evidence base about social
determinants of injury and interventions, which largely comes from high income
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settings. Most reviews of evidence, including those which make strenuous efforts
to seek studies worldwide, rely on studies carried out in wealthier nations and
most of the reviewers in the Cochrane Collaboration, for instance, are from
wealthier countries™. While the location of reviewers does not necessarily (or
should not) determine the focus of reviews, Figure 3 suggests that this
distribution, combined with poor data in many countries, skews the evidence
base towards wealthier countries, although there is some suggestion that things
are improving'® '°. The inequality in terms of a knowledge base around injury
prevention may itself exacerbate injury differentials by restricting progress to
settings with greater means.

Figure 3: Number of People Actively Involved in Cochrane Collaborative Review Groups

Year Total Number of People People in Low- and Middle-Income
Countries

2000 5437 309

2002 7,728 553

2003 9,379 758

2004 11,517 1,078

-
Source: |s Evidence-Based Medicine Relevant to the Developing World? Chinnock P, Siegfried N, Clarke M
PLoS Medicine Vol. 2, No. 5, €107 doi:10.1371/journal.pmed.0020107

This chapter is not an encyclopaedic approach to what is known about injury and
violence and its prevention. Rather, we focus our attention on social
determinants of injury in a general sense, and within this we concentrate on
identifying entry points by which the causal pathways linking social determinants
and injury outcomes may be interrupted. To further clarify our analysis we
develop illustrative examples using three particular determinants of injury:
alcohol, housing and neighbourhoods, vehicles and roads.

Science is about reducing bias, but none of us is entirely free of bias, explicit or
implicit, often expressed as values or principles. We wish to be explicit that this
chapter is underpinned by a particular set of values — that inequalities in health
are unjust, and that each of us has an equal right to health and well-being
irrespective of age, sex, geographical region, ethnicity or social class. Over and
above this expression of our value position, it should be added that the
underlying rationale for the Commission on Social Determinants and Health has
been that reducing inequalities is an important approach to improve global
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health, and that data shows societies that are more equal are healthier than
those that are not'”.

Inequalities and the determinants of injury

Violence and unintentional injury are a significant locus of inequality'®

'°_In terms of economic inequalities, both intentional and unintentional injuries
are unevenly distributed between rich and poor nations, and within those nations,
between rich and poor individuals. In many cases, other inequalities come into
play, including differences relating to gender, age and ethnicity and differences in
access to, and costs of treatment which impact on morbidity and mortality 2°.

Figure 2: Road Traffic Deaths Worldwide by Sex and Age Group, 2002 %!
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Figure 2 for instance, demonstrates differences by age and sex in road traffic
deaths worldwide. This graphically illustrates the impact on younger adult males,
with attendant implications for societal economic impact due to the aggregate
effect of productive life years lost. While a distribution affecting younger adult
males is a powerful and relatively consistent feature of many fatal injury
outcomes, females are much more often represented in a variety of non-fatal
injury outcomes including intimate partner violence and sexual violence.
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There are also very stark inequalities in relation to socio-economic factors. Even
in a relatively wealthy setting such as England and Wales, a child from the lowest
social class is 16 times more likely to die in a house fire than one from a wealthy
family.??,%®> Around 90% of global road traffic deaths are in low- and middle-
income countries®*. The poor get hurt more often than the rich, as they are more
likely to be exposed to the risks posed by vehicles when they are walking or
cycling, and when they are inside rather than outside vehicles, they are less likely
to be in well-maintained machines. By 2020, deaths from road accidents are
expected to continue to fall in many richer nations (although this is likely to be at
the price of reductions in the freedom of children, for instance, to occupy public
space safely) but to rise in poorer ones.?® The differentials in progress in
reducing road traffic fatality rates that broadly split out across high-income versus
low- and middle-income countries echo steep inequalities gradients elsewhere
and show that things do not have to be the way that they are.

On the one hand, inequalities in health in terms of social factors serve as a
reminder of the social injustices which mean that length and quality of life are
subject to powerful determinants. On the other, steep inequalities gradients show
that things do not have to be the way that they are®’. If it is possible for the best
off to be at lower risk of exposure to accidental and non-accidental injury, then
there are lessons there for all.

Il Pathways between determinants and injuries

Just as the vector — agent - host model has been useful in looking at ways in
which pathways may be interrupted in communicable disease, a similar pathway
model may help us identify steps along the pathway to injury, whether intentional
or unintentional, where intervention may be effective.

No straight road
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The pathway between determinants and intentional or unintentional injury, is not,
unfortunately, a straight road from A to B, where a well-situated bridge (arching
over the determinants) or a well-designed behavioural intervention (acting on
individuals) can eliminate the problem.

This section provides examples of determinants of injury and violence in order to
chart some of the pathways between social determinants and injury, and identify
areas where interventions along these pathways might be effective, feasible and
acceptable. It should be remembered that the same set of circumstances may
lead to no injury, minor injury, serious injury or death, and in many cases, the
different outcomes will themselves be related to the determinants of inequalities
and poor outcomes in other spheres. Poverty, poor housing, poor education,
poor standards of, or access to, healthcare determine exposure to risk, and in the
case of healthcare, may also determine the outcome once an injury occurs.

Many determinants have pathways linking them to a variety of health outcomes.
So the framework we advance here, and the interventions we propose to reduce
injury and violence, may impact on other areas which have been the focus of the
Commission on Social Determinants and Health. Similarly, some of the actions
suggested by the other reports within the Knowledge Networks of the
Commission, including for instance, those on early development, urban settings,
and challenging inequities through health systems, will also have an impact on
injuries and violence.?®

It has long been established that the determinants of injuries and violent deaths
are multi-factorial,? though by the time any single death is investigated, there will
often be a single factorial explanation — ‘speeding’, ‘drunken driver’ ‘ crossing the
road without care.” These explanations, focussing as they do on only one
element of the causal pathway, have led in some cases to inadequate ‘solutions’
to the problem30 including educational interventions which may attempt to
educate the public in general, and children in particular, to use the road in the
right’ kind of way. As a community advisor in a study of safety as a social value
put it: ‘It's like teaching your child to swim in a pool full of alligators.”"

The overall framework within which this discussion of pathways is set is Dahlgren
and Whitehead's (see Figure 4 below), which nicely illustrates the nested way
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in which individual, societal, community and socio-economic factors inter-relate,
and gives us scope for understanding why addressing only one part of the picture
may fail to have the desired effect, or even increase inequalities. This
complements the framework illustrated in Figure 5, which is more general in
terms of it's ecological descriptive power, but emphasizes the temporal and
causal pathways through which factors at the social level mediate their effects on
individuals and their health status. We refer to both frameworks in our discussion.

Figure 4: Influences on health
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Determinants

In what follows, we take a range of determinants — alcohol, housing and
neighbourhoods, roads and vehicles, in order to chart, albeit only in part, some of
the pathways between these determinants and injury, and these determinants
and other determinants. It would be a gargantuan task to analyse all possible
social determinants of injury. Our decision to focus on these three determinants
has been made for reasons of conceptual clarity and illustration. We are very
much aware that other determinants might have been viable candidates for this
closer scrutiny — including, for instance, fuel and the injuries resulting from wars
related to the control of fuel. Qil/fuel is also a powerful determinant in this area,
but the potential to recommend appropriate interventions goes beyond the scope
of this report. One demonstration of the pathway between fuel and injury is the
sensitivity of injury to fuel shortages.*® The steep drop in energy use during the
1970s oil crises has been linked to short term reductions in road deaths,
especially of pedestrians 3, Similarly, researchers studying causes of armed
conflict have advanced evidence that a wide range of social determinants -

% Roberts |, Crombie 1. Child pedestrian deaths: sensitivity to traffic volume—evidence from the
USA.J Epidemiol Community Health 1995;49:186-8.

% Roberts |, Marshall R, Norton R. Child pedestrian mortality and traffic volume in New Zealand.
BMJ 1992;305:283



particularly political, social, and economic inequalities are powerful causes of
35
war.

Without question some of these factors shaping risk for the outcome of youth
violence would qualify as 'social determinants'. Relevant examples include but
are not limited to: living within an urban setting (even more particularly living
within a community in an urban setting with limited public infrastructure such as
sewerage, street lighting, regular policing, etc.), social exclusion, rapid
demographic changes, income inequality, societal regulation (or lack thereof) of
access to lethal means, and quality of governance®.

Obviously one approach to addressing relationships between injury and violence
outcomes and social determinants could be to attempt to painstakingly catalogue
the evidence base linking various determinants with outcomes. Our decision here
to concentrate on three specific determinants is to draw upon them as illustrative
examples which yield information about the nature of pathways between them
and the outcomes of interest and offer insights into potential entry points for
intervention.

What we give up in terms of breadth of coverage of possible determinants is in
our view compensated by a more comprehensive understanding of the pathways
for the determinants we focus on, and the general applicability of our findings for
other determinants.

A Alcohol as a determinant

Alcohol is more commonly perceived as a consumer choice than a determinant
of public health problems. And it is precisely because of the shaping of social and
cultural attitudes about alcohol intake that we feel it appropriate to consider
alcohol as a social determinant. Indeed, other work in this volume looks
specifically at the causal pathways linking alcohol to a variety of health outcomes

and other lconsequences. ~_ { Comment [DRM2]: Link could be
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Alcohol is implicated in injury in low, middle and high income countries and plays
an important part in a wide range of intentional and unintentional injuries. A
recent WHO report®, for instance, suggests that of the large number of deaths
associated with alcohol globally, 32.0% are from unintentional injuries, and
13.7% are from intentional injuries.

Injury outcomes related to alcohol use
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Road traffic injury is perhaps the most evident injury outcome which has a strong
and consistent association with alcohol intake. After a certain level of blood
alcohol concentration, relative risk of crash involvement for drivers of vehicles
begins to increase significantly38. Individuals operating vehicles who have
elevated blood alcohol levels place themselves at risk and are more likely to
place other non-motorized (and therefore more vulnerable) road users at even
greater risk.

Availability and use of alcohol has been shown to be an important situational
factor that can precipitate a range of violent acts including youth violence,
perpetration of intimate partner violence by men, sexual violence, and suicide®.

Injury related alcohol use and relationships with other social determinants

A key feature of alcohol use that is associated with injury outcomes is that the
drinking or pattern of drinking is destructive. Destructive patterns of alcohol
intake have been well documented and the population level health effect of this
has in the case of the Russian Federation been evoked as a potential contributor
to observed declines in life expectancy among men“°.

If we begin with the health outcome of interest, and relating the available data to
Figure 5, injury related alcohol use shows strong differential health outcomes
within both wealthy and poorer countries, including those where alcohol is
discouraged. The WHO study referred to above found that those presenting to
emergency departments with alcohol related injury were more likely to be young
(with a peak in the teenage and young adult years); more likely to be male, and
more likely to be of low to medium socio-economic status. The sex differential is
particularly striking, and any social determinant informed approach to addressing
the destructive use of alcohol in relation to injury risk needs to take account of
this. A 2002 WHO report on gender and road traffic injuries*' reviewed available
data and reported that:

o Data consistently show that men are more likely than women to be driving
or walking on the road under the influence of alcohol.

e Studies from US and Kenya report that male drivers were far more likely
than females to have been drinking prior to a motor vehicle accident.

8 peden M Scurfield R, Sleet D, Mohan D, Hyder A, Jarawan E and Mathers C (2004) World
report on road traffic injury prevention, Geneva, World Health Organization.
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e Inthe USA, alcohol use is implicated in approximately one-third of all fatal
crashes involving teenagers, and the risks are greatest among young
males

e A national survey of Canadian youth reports that of those who reported
drinking at parties, males were 3.5 times more likely to drive after drinking

e In Sweden, more than twice as many male pedestrian fatalities during
1977-1995 tested positive for blood alcohol as compared to females.

e In a 1996 hospital-based study in Cape Town, South Africa, male
pedestrians injured were twice as likely to be positive for blood alcohol as
females, and had significantly higher mean blood alcohol levels than
females.

The report also found that the problem of alcohol-related injuries is particularly
alarming in many low- and middle-income countries, where alcohol consumption
is increasing, injury rates extremely high,and policies and resources to deal with
prevention through tackling the determinants (or indeed the injuries themselves)
are not in place. This means that differential consequences of injury as a result
of excessive alcohol use are inevitably greater amongst those with poor access
to health care.

Pathways

The differential distribution of health outcomes described above provides some
insight into relevant pathways. Lower socioeconomic context and position is
correlated with patterns of drinking which lead to injury to the less well off,
including those who engage in problem drinking. For the better off problem
drinkers, particularly those inside a vehicle, the damage may relate to the less
well-off. At the same time, gender differences, suggest different vulnerabilities to
factors such as peer pressure regarding alcohol intake and high risk behaviour
during young \adulthood\, __ - | Comment [DRM3]: Reference here to

777777777777777777777777777777777777777777777 the discussion of gender and alcohol
intake given in the alcohol chapter - also

The risk of causing, or being involved in, an injury producing event while under discussed with Dag Revke.
the influence of drink is heightened, but by no means inevitable, which is one of

the factors which may reduce the effectiveness of interventions which focus on

individuals rather than determinants. Setting on one side the adverse non-injury

health effects of alcohol use, alcohol use may lead to no injury, minor injury,

serious injury or death.

It makes sense from a public health perspective to focus on aspects of the
pathways that precede alcohol intake and are amenable to social intervention
and policy making. This is not to say that the pathway connecting the state of
alcohol induced impairment and injury does not exist, only that it is less relevant
to attempt to intervene at this point. For example, the psychoactive effects of
alcohol and its motor effects are of proximal importance to an individual operating



a motor vehicle being unable to brake quickly enough to avoid colliding with a
wall or a pedestrian. Similarly, the psychoactive effects of alcohol intake have
been shown to play a disinhibiting role in certain types of sexual violence*?. Thus,
the biological effect of alcohol is without question an important link in the overall
pathway by which destructive alcohol use is associated with injury. Nevertheless,
intervening at a more distal point along the pathways linking alcohol and injury is
not only more plausible in terms of reducing risk of injury and violence; it is more
likely to have wider societal impacts.

Steps along those pathways where an intervention may interrupt the chain from
determinant to injury include cultural attitudes towards alcohol use, access to
alcohol and enforcement of sanctions for infringements for underage (or in some
countries, any drinking) and measures to prevent drinking while in charge of a
vehicle, or being drunk in public. These potential intervention points can be
mapped to any of the top three levels of Figure 5. Specific interventions which
may interrupt these pathways are discussed in Section Ill below. Suffice it to say
at this point that in this, as in many other public health areas, an historical
perspective suggests that interventions with strong face validity (such as
prohibition) may themselves carry adverse outcomes.

B Housing and neighbourhoods as a determinant

Housing’s potential as a protective factor in health is clear; however, the home is
also a common location for both intentional and unintentional injury. Our decision
to examine here housing and neighbourhoods is important as there are injury
outcomes that relate directly to the quality of the housing itself whereas others
relate more to the wider habitat within which housing is situated. In terms of the
first of these, poor design, poor building regulations and poor maintenance are all
implicated in injury. Overcrowding within households appears to relate to injury in
some cultures, while regional differences in habitations, such as flat roofs in hot
countries, deficient heating systems in cold countries, and inability to withstand
natural disasters are also factors in injury.

With regard to the wider habitat within which housing is situated, as others have
pointed out, housing is a concrete manifestation of socioeconomic status, which
has an important part to play in the development of explanations of the social
production of health inequalities.43 Moreover indirect housing effects related to
housing tenure, including wealth impacts, and neighbourhood effects are of
fundamental importance. 44_Indeed, the scope of factors that we consider falling

42 Miczek KA et al. Alcohol, drugs of abuse, aggression and violence. In: Reiss AJ, Roth JA, eds.
Understanding and preventing violence. Vol. 3. Social influences. Washington, DC, National Academy
Press, 1993:377-570.

* Dunn JR. Housing and inequalities in health: a study of socioeconomic dimensions of housing and self
reported health from a survey of Vancouver residents. J Epidemiol Community Health 2002;56:671-82
“ Howden-Chapman P, Housing Standards: a glossary of Housing and Health, Journal of Epidemiology
and Community Health 2004;58:162-168



within consideration of housing and neighbourhoods as a determinant is quite
wide. We would include property boundaries, and disputes over these,
overcrowding and road congestion, uncontrolled noise levels, formal or informal
inhabitation of unsafe land areas such as steep slopes or flood risk areas, unsafe
access to social structures such as schools or markets, and absent or generally
deficient social infrastructure such as public sewerage, street lighting and regular
police patrolling. All of these factors have been demonstrated to be associated
with both intentional and unintentional injury outcomes and underline the
fundamental importance of the human habitat as a determinant of health and
safety.

The types of injury which may be implicated

A very broad range of injury and violence outcomes relate to housing and
neighbourhoods. Common injuries in the home are falls, and injury or death from
fire, scalds, and smoke. The home, sometimes seem as a place as safety, may
be an unsafe place in relation to interpersonal violence including partner violence
and child and elder abuse. In the wider context of the neighbourhood within
which housing is situated the range of factors referred to above have been
shown to be associated with road traffic injury, injuries related to natural disasters
such as flooding, earthquakes and major weather events, and a variety of forms
of interpersonal violence including youth violence, sexual violence, and violence
in institutional settings.

The pathways and relationship between housing and neighbourhoods related
injuries and inequality

Exposure to risks emanating directly from housing is, of course, increased in
those who spend the greatest time in the home, amongst whom will be the very
old* “® and the very young*’, the unemployed, the sick or disabled, and those
tasked with cooking and keeping the house warm. Injury deaths in poor housing
in relation to fire have been well documented®® *° *° ', A marked socioeconomic

5 Kannus P, Parkkari J, Koskinen S, Niemi S, Palvanen M, Jarvinen M, et al. Fall-induced injuries
and deaths among older adults. JAMA 1999; 281 (20): 1895-9.
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gradient is a prominent part of this analysis - as stated earlier in this chapter,
even in a comparatively wealthy setting such as the United Kingdom a child from
the lowest social class is 16 times more likely to die in a house fire than one from
a wealthy family. So while poorly maintained, poorly heated, and poorly
constructed housing all act as direct drivers for injury producing events it should
be borne in mind that these inherent risks are not borne equally within societies.
The most socially disadvantaged members of society are more likely to be
constrained to reside in such marginal housing.

Referring more broadly to the neighbourhoods in which housing is situated,
collective agglomerations of marginal housing constitute the settings variously
referred to as informal settlements, shantytowns, slums, favelas and barrios -
terms synonymous with social exclusion, and threat. The nature of the threat may
change from setting to setting. A boy celebrating his 15" birthday in the Cape
Town settlement of Nyanga has a greater than 1 in 20 chance of being shot dead
by the age of 35. %2 |n the Banshbari slum of Dhaka politically and economically
marginalized residents interviewed report not going out after nightfall due to
security fears and the targeting of women for abduction, rape and trafficking.
still other settings the threat may come from major arterial, high-speed traffic
routes cutting such areas off from the rest of the urban area, or bisecting entire
neighbourhoods.

53 In

In some countries, housing tenure (i.e. whether a house is rented or owned) is
correlated with injury, although of course the relationships between poverty,
housing and health are complex. * There is some evidence that in wealthier
nations, older people in institutional care have an excess risk of falls leading to
fractures (which may, of course be a consequence of the factors which bring
them into residential care)55. Housing inequalities are also related to injury
rehabilitation, with housing maladapted to those disabled in an accident further
disabling them in terms of day to day living. Poor (or no) fire services increase
the risk to those living in poverty.

In summary, there are a wide range of pathways between housing and
neighbourhoods and injury and violence outcomes. These relate both to the
inherent safety of building structures, safety devices, and activities taking place
within housing such as cooking and heating as well as to the broader qualities of

32 Pinheiro PS. World report on violence against children. United Nations Publishing Services, Geneva.
2006.

3 Meddings D, Bettcher D, Ghafele R. Violence and human security: policy linkages. In: Global Health
Challenges for human security. Chen L, Leaning J, Narasimhan V eds. Global Equity Initiative,
Cambridge, Massachusetts 2003.

% Kawachi | and Berkman L.B. (eds.), Neighborhoods and Health, Oxford University Press, 2001
% Johansen A.; Lyons R.A.; Jones S.; Jones G.; Stone M.D.; Palmer S.R., Fracture incidence
among elderly people in institutional care: linking injury surveillance data with a postal code-
based register of residential and nursing homes, Injury Control and Safety Promotion, Volume
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the neighbourhood within which housing is situated. Interruption to these
pathways depends on awareness and understanding of their interconnections
with health, effective regulation, sound planning and adequate space, and the
occupational health of domestic labour, including the ways in which meals are
created. Relating the scope of these factors to the frameworks in Figure 5,
housing and neighbourhoods mediate influences on injury risk through all 3 top
levels (i.e. with unsafe or substandard housing being a marker for socioeconomic
position, by virtue of unsafe environments constituting a direct and differential
exposure for risk of injury, and through groups living within unsafe settlements
constituting visible population groups that are differentially more vulnerable to
injury risk).

C Roads and vehicles as determinants

Poor road design has long been identified as a determinant of road traffic injury
and death®. Improved design (improved road surfaces, or better sightlines for
instance) may unintentionally result in increased risk for these injuries through
higher speed. Much the same observation can be made in relation to vehicles,
with within- vehicle modifications having the potential to improve the
attractiveness of the vehicle to consumers, and/or the safety of those who travel
inside the vehicle, while potentially reducing the safety of other road users. A
study commissioned by the Department for Transport in England, for instance
reported that analysis of accident records showed that 2-3 fatalities, and about
forty serious injuries, at a cost of some £6M a year caused were by bull bars®’
and whilst risk compensation theories remain controversial, observational studies
confirm increased speed in powerful vehicles and increased proximity between
motor vehicles and cyclists wearing helmets.

The types of injury which may be implicated

The injuries and deaths related to roads and vehicles are largely road traffic
injuries - a health outcome that is inequitably distributed globally and an
important driver of further inequalities worldwide.

The pathways and relationship between roads and vehicle related injuries and
inequality

The relationship between socio-economic inequalities and injury on the roads
has been frequently described, and can be observed in both wealthier and poorer
nations although roughly 90% of the global burden of road traffic injury deaths
occur in low- and middle-income countries®. Within these settings non-motorised

% peden M et al., eds. (2004). World report on traffic injury prevention. Geneva, World Health
Organization
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forms of transport tend to constitute the major mode of transport, and for the
world's poor people, walking is the main mode of transport®® ®°The young and the
old are at particular risk and those who live or work close to busy roads exposed
to greater danger than those who have gardens, grounds, or land to play on.
There is an increased risk to males of road traffic injuries. Those outside
motorised vehicles are at greater risk than those inside them - indeed, this
dimension of the injury risk is a perfect illustration of both differential exposure
and differential vulnerability. For those who own or drive vehicles, safer vehicles
tend to be those which are more expensive (though these vehicles are also the
ones more capable of high speeds), and thus vehicle ownership and safety of
vehicles owned as a marker for socioeconomic position is yet another aspect of
the manner in which this determinant influences injury risk. Among those who
drive for a living, in countries where regulation is poor, long hours and the need
to earn a living wage may contribute to unsafe driving as a result of fatigue.

The pathways between this group of determinants and injury include the
separation of roads and traffic from pedestrians, safe vehicle maintenance and
regulation and some of the consequences of globalization and the movement of
goods across large distances by road.

Inter-relationships between determinants, inequalities and injury

There are a number of important inter-relationships between the determinants we
have touched on here. Some relevant examples below highlight the potential for
synergistic effects between the determinants and once again underline the
potential value of public health interventions that target the social determinants
driving health outcomes.

Alcohol and housing The consequences of their own or others’ alcohol use is
exacerbated for those who live in poor housing, who themselves are more likely
to be poor, and more likely to be smokers. Falling asleep while smoking, leaving
cooking devices unattended, or knocking over heating implements while under
the effect of alcohol have all been implicated in fire injury. Falls under the
influence of alcohol are more likely in poorly maintained housing.

Housing and road traffic injuries Poor housing is less likely to be well-separated
from traffic, and poor people are less likely to live in housing or settlements away
from busy, or fast roads. In wealthier nations, ‘traffic calming’ initiatives tend to be
seen more frequently in wealthier areas.

Alcohol and road traffic injuries The effects of alcohol on road injury have been
well documented with an excess of driving deaths and injuries following drinking.

%% Bannister D, Wright L, The role of transport in supporting sub-national growth. Report prepared for
Department for International Development (DFID), Bartlett School of Architecture, University College
London, 2005.

% Woodcock J, Banister D, Edwards P, Prentice A, Roberts I. Energy and Health 3. Lancet (forthcoming).



These brief examples are discussed further in the next section where we shift to
considering interventions.



lll Strategies and interventions to reduce injury by
affecting the determinants

The ideal position in a chapter of this kind would be to provide a menu of 3 or 4
‘best buys’ in order to act on each of the determinants to reduce injuries, but
while we are starting to know more about ineffective or harmful interventions,
there is a good deal more to be known about the most effective and cost effective
courses of action, and how to implement them most successfully.

There is no evident magic bullet, or pump handle to remove, since the particular
determinants looked at here involve cross cutting responsibilities, and in some
cases, powerful vested interests. This does not mean that inaction is the answer,
but that there may be different priorities and possibilities in different contexts.

A general remark is in order here about interventions that target social
determinants. By definition such approaches move away from focusing on the
individual and individual behaviours. While it is true that there is a behavioural
aspect to the injuries related to the determinants we have focused on here there
are known limitations to interventions which focus on behaviour change. Indeed,
arguably a far greater impact of behaviour change on injury outcomes would
come from behavioural change on the part of architects, planners, builders,
politicians and policy makers. Progress in other areas in reducing risk such as
anaesthesia and aviation show that systems approaches - despite being more
complex and difficult to evaluate - are more likely to be successful than a focus
on the individual. Targeting systems with the objective of making health and
healthier lifestyles more likely (whether it be the safe purveyance of drinking
water, mobilizing political and financial support for reducing threats to health such
as malarious swamps in southern Europe, or enacting barriers to tobacco sales)
has a strong history of effect.

In a sense then, the notion of public health mobilizing to act on broad-based
social determinants of health is not so much new as a slightly different take on an
established theme. The main deflection is towards focusing systems approaches
on sectors and issues that seem visibly further removed from health outcomes
than malarious mosquitoes but which on closer inspection are tightly linked with
entire arrays of health outcomes. A holistic approach is needed to ensure that we
do not trade off gains in one health area against losses in another. There is some
evidence that in wealthier nations, a drop in child injury, for instance, has been
‘bought’ at the cost of restrictions on children’s freedom to walk or cycle at will,
with consequences in the round for child health and well-being.

As Woodcock et al point out,however, there can be virtuous as well as vicious
cycles in this area, and public policies that encourage a transition to a low-carbon
low-energy transportation system, for instance, have the potential to bring



substantial public-health benefits in addition to injury reduction by affecting a
number of health pathways .

Per kilometre travelled, heavy goods vehicles are twice as likely to be involved in
fatal crashes than are cars. In low-income and middle-income countries, trucks
are involved in most fatal crashes.®' In most settings, those at greatest risk are
people on low incomes who do not have the option of car travel and often have to
walk long distances on roads carrying high-speed vehicles. Rumble strips and
speed humps are effective interventions in developing countries®.

As Figure 6 below suggests, research evidence is only one of many influences
on policy or practice strategies to reduce injury. While research evidence is the
factor most consistently used in this chapter, reference has also been made to
other influences, such as tradition, values and expertise including lay expertise.

Figure 6: Factors influencing policy making®®
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Source: Davies, P.T., 2004, 'ls Evidence-Based Government Possible?' Jerry Lee Lecture, 4th
Campbell Colloquium, Washington D.C. 19 February 2004. Available at:
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All of the factors above will play a part in determining which strategies are likely
to be capable of implementation, but the configuration of factors, and the extent
to which evidence of the type presented here plays the central role, is likely to
vary from region to region. Moreover, different kinds of research evidence will be
used by those in a position to act on the determinants of injury. In two linked
articles, Petticrew, Whitehead et al ® ®° draw attention to the jigsaw of evidence
required for public health policy on inequalities. The pathways of action to
interrupt injury will also be influenced by the kinds of actions described by
Margaret Whitehead’s (unpublished) diagram below, further explicated in her
work® outlining the questions which need to be responded to i.e. what is the
underlying theory about the cause of the problem? What is the reasoning about
how the proposed intervention will work to bring about change or improvement?

Figure 7: A typology of interventions to tackle inequalities in health &7
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Source: Whitehead M. Reflections on a Rainbow. Keynote speech to "Dahigren and Whitehead
and beyond" Conference, Society for Social Medicine/Institute of Health Research, Cardiff, 21st
April 2005.

Research evidence on reducing the determinants of injury

We present here the evidence base for interventions to reduce injury from two
major sources - systematic reviews and individual studies. The individual studies
we mention here may not have the evidentiary strength of a systematic review
but have been selected because they either directly address the top 3 levels of
Figure 5 or because they are targeted in a manner which is informed by these.

We will present our systematic reviews first for each determinant, followed by
individual studies. The Cochrane injury group is probably one of the better
populated review groups in terms of attempts made to focus on determinants,
and efforts to look at the problem beyond the confines of wealthier nations.
Nevertheless, in line with the predominant focus on injury rather than the
antecedents to injury, a relatively small number of reviews address the
determinants of injury beyond behaviour. Of those that do, the evidence
cupboard in terms of robust primary studies is often disappointingly bare. Among
other review groups, the EPPI Centre®® in London uses a broader range of study
types, including user views in research syntheses, while the Campbell
Collaboration®, a sister collaboration to Cochrane, exists to help people make
well-informed decisions about the effects of interventions in the social,
behavioural and educational arenas. In due course, these latter sources are likely
to have considerable contributions to make to tackle the determinants of
inequalities in health.

Meanwhile, Cochrane reviews which address the particular determinants
described in the previous section are described below before returning to the
Whitehead model in Figures 7 above, and 8 below, and looking at the part these
sorts of interventions, and the issues raised by these reviews, may play in acting
on determinants.

Figure 8: A typology of health inequalities interventions
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Source: Whitehead M A typology of actions to tackle social inequalities in health, Journal of
Epidemiology and Community Health 2007;61:473-478

Cochrane reviews relevant to alcohol and injury

In a review of ways of working with problem drinkers’®, the authors point out
injuries (both intentional and unintentional) are one of the most important ways in
which excess alcohol use can result in harm. They identified 17 studies from the
USA, Australia, New Zealand, UK, Sweden, Bulgaria, and including a 10 country
study from WHO of programmes, reporting on whether working with problem
drinkers reduced injuries. The evidence from these studies suggests that
behavioural change interventions with problem drinkers is effective in reducing
both injuries and events that lead to injury (such as falls, motor vehicle crashes,
and suicide attempts).

One way of addressing determinants is through outlets serving alcohol. A
Cochrane review on interventions in alcohol serving settings ’* points out that
while many interventions to reduce alcohol-related injuries have a demand-
side focus and aim to reduce individuals' consumption of alcohol, attention on
supply-side interventions, which attempt to alter the environment and context
within which alcohol is supplied and consumed so that potential harm is
minimized are also required. Their review examined the evidence for the
effectiveness of interventions implemented in the alcohol server setting for
reducing injuries. They found 20 studies; only five of which measured the
effect on injury, the remaining 15 measuring the effect on behaviour (by the
patrons and/or the servers of the alcohol within the premises). The studies
investigated a range of interventions involving server training, health
promotion initiatives, a drink driving service, a policy intervention and
interventions that targeted the server setting environment. The authors
conclude that there is no reliable evidence that interventions in the alcohol
server setting are effective in preventing injuries.

A review active on a passive intervention — an alcohol ignition interlock’ -
describes how convicted drink drivers are sometimes offered the choice of a
standard punishment, or for an alcohol ignition interlock to be fitted to their car for
a fixed period. To operate a vehicle equipped with an interlock, the driver must
first give a breath specimen. If the breath alcohol concentration of the specimen
is too high, the vehicle will not start. A number of studies have been conducted to
see whether the interlock stops drink drivers from offending again. Most of these

" Dinh-Zarr T, Goss C, Heitman E, Roberts |, DiGuiseppi C. Interventions for preventing injuries in
problem drinkers. Cochrane Database of Systematic Reviews 2004, Issue 3.

"I Ker K, Chinnock P. Interventions in the alcohol server setting for preventing injuries. Cochrane
Database of Systematic Reviews 2006

2 Willis C, Lybrand S, Bellamy N. Alcohol ignition interlock programmes for reducing drink driving
recidivism. Cochrane Database of Systematic Reviews 2004, Issue 3



studies have not been of high quality. The authors conclude that while the
interlock seems to reduce re-offending as long as it is still fitted to the vehicle, but
there is no long-term benefit after it has been removed, but the low percentage of
offenders who choose to have an interlock fitted also makes it difficult to reach
firm conclusions about their effectiveness.

Moving away from systematic reviews to single studies, a study documented a
multi-level intervention in Cali Colombia which restricted bar opening hours and
limited access to firearms and found a significant reduction in firearm-related
homicide”. Aspects of this intervention which make it relevant to this work were
that the restrictions on bar closing hours and on firearm carrying were
strategically enforced by authorities who targeted the poorer districts of the city
where most homicides had previously taken place. Another study evaluated the
effect of a 2 a.m. (as opposed to 5 a.m.) closure of bars in the city of Juarez,
Mexico™. Prior to this effective partial ban on alcohol sales the city was a
favoured destination for young adults crossing the US-Mexican border to take
advantage of a lower drinking age (18 as opposed to 21), and lower priced
alcohol. The study found an 89% reduction on youthful drinkers crossing the
border after 3 a.m. Finally, a recent meta-analysis that included 13 studies found
emergency department interventions for alcohol problems resulted in halving
future risk for an alcohol-related injury™.

The reviews and individual studies above relate to alcohol, housing and
transport, but with alcohol as the primary presenting problem. Pathways
identified are individual behavioural, (potentially strengthening
individuals); contextual (potentially strengthening communities and
targeting availability) and a passive measure (interlocking) which might fit
into Whitehead’s infrastructure category.

Actions needed: an identification of the level at which a particular
neighbourhood, region, or country might identify the level for action; a
need for any action on determinants, given the limited high quality studies,
to be well designed; the need for co-working between alcohol users and
those who live with them , policy makers and practitioners.
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Individual studies and reviews relevant to housing and neighbourhoods
and injury

A Cochrane review on home safety education’® found that home safety education
provided most commonly as one-to-one, face-to-face education, in a clinical
setting or at home, especially with the provision of safety equipment is effective
in increasing a range of safety practices. The studies included were largely from
the USA, with smaller numbers from the UK, Australia, France, New Zealand,
Sweden, Denmark, Canada, Singapore, Norway, Greece, Hong Kong, Israel,
Italy, China, Mexico and South Africa. There was no consistent evidence that
home safety education, with or without the provision of safety equipment was
less effective in those at greater risk of injury, but the effect of home safety
education appeared to diminish with time, with greater effects for most outcomes
over a shorter (three months or less) than a longer time period. The positive
impact on safety practices in this review was somewhat mitigated by a lack of
evidence regarding its impact on child injury rates.

A review of community-based interventions to reduce burns and scalds in
children’” included studies from the United States and Norway. Only one of
these showed a significant decrease in paediatric burn and scald injury in the
intervention community compared with the control community. The authors
suggest that it is important that a framework for considering the problem of
burns/scalds in children from a prevention perspective be articulated, and that
an evidence-based suite of interventions be combined to create programme
guidelines suitable for implementation in communities throughout the world.
As the authors point out, there remains a gap between "what we know works"
in childhood burns and scalds injury prevention and "how to make it work" in a
real world setting. There is a paucity of research evidence from which to
develop a set an evidence-based guidelines for practitioners implementing
community-based programmes of activity in this area.

A review of modifications to the home environment’® was similarly cautious,
finding that there is insufficient evidence to determine the effects of
interventions to modify environmental home hazards. Further interventions to
reduce hazards in the home should be evaluated by adequately designed
randomized controlled trials measuring injury outcomes.

" Kendrick D, Coupland C, Mulvaney C, Simpson J, Smith SJ, Sutton A, Watson M, Woods A.
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Interventions to promote functioning smoke alarms to reduce injury were
reviewed in 20017° again, with less than positive findings. As the authors point
out, many children aged 0-16 are killed or injured by house fires each year.
Fires detected with smoke alarms are associated with lower death rates. This
review of trials found that interventions to promote smoke alarms have at most
only modest beneficial effects on smoke alarm ownership and function, fires,
and fire-related injuries. Counselling by health care workers, as part of child
health care, may increase ownership and use of smoke alarms in homes but
did not show any effect on injuries. They conclude that interventions to
promote smoke alarms have at most only modest beneficial effects on smoke
alarm ownership and function, fires, and fire-related injuries.

A review of pool fencing80 is more positive, concluding that while there were
no trials, evidence from other studies found that pool fencing that adequately
prevents children reaching the pool unsupervised can prevent about three-
quarters of all child drowning in pools.

Also positive in its conclusions is a review of population based interventions to
prevent falls in the elderly®' suggesting on the basis of studies from Australia,
Denmark, Norway, and Sweden a relative reduction in fall-related injuries
ranging from 6 to 33%, providing support for a population based approach.

Similarly cautiously positive is a review of the WHO Safe Communities
approach82 to population-based injury reduction. The emphasis of the Safe
Communities approach is on collaboration, partnership and community capacity
building to reduce the incidence of injury and promote injury-reducing
behaviours. More than 80 communities throughout the world have been
designated as 'Safe Communities', in countries as diverse as Sweden, Australia,
China, South Africa and the Czech Republic. Programmes target high-risk
groups or environments and promote safety for vulnerable groups. They range
from bicycle helmet promotion in Sweden to anti-violence. programmes in South
Africa, traffic safety initiatives in South Korea and indigenous community injury
prevention programmes in New Zealand. The authors conclude that evidence
suggests the WHO Safe Communities model is effective in reducing injuries in
whole populations, while drawing attention to methodological problems in
included studies, and to the lack of good studies from the poorer parts of the
world which contribute to this collaboration.
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Shifting focus from the attributes of the household to the quality of the living
environment within the household, particularly in terms of a nurturing
environment for children, one finds a number of early childhood interventions that
appear to be particularly effective when targeting populations living in lower
socioeconomic neighbourhoods. One systematic review reviewed a range of
early childhood interventions which were primarily based on home visitation
and/or home visitation combined with parental education®®. Programmes typically
were situated within the first 5 years of life and a subset of the programmes
reviewed were targeted at high risk households (where risk equated to markers
such as a household with an income below the poverty line, a single parent
household etc.).

Overall the findings of evaluation results for the 20 programmes with evaluation
designs that were considered strong experimental or quasi-experimental designs
were highly positive and the benefits tended to be more pronounced in
programmes that focused specifically on disadvantaged populations. Benefits
were measured over a wide variety of domains (cognition and academic
achievement, behavioural/emotional competencies, educational attainment, child
maltreatment, health, delinquency, use of social welfare programmes, and labour
market insertion). The broad array of domains studied in which benefits accrue
shows the impact of such programmes extend beyond injury and violence and
extend into other domains of health interest including adolescent and
reproductive health, mental health etc. The benefits in these different domains
were observed in early, middle, late childhood and through to adulthood with in at
least one instance benefits being measurable 35 years after the programme had
ended.

Another systematic review looked at early childhood interventions and tenant-
based rental voucher programmes, designed to allow poorer families to move to
better housing and neighbourhoodsg“. Results of the task force undertaking the
review were to support early childhood development programs for children 3-5 at
risk because of poverty on the basis of a range of positive outcomes, and also to
support rental voucher programmes on the basis of improved household safety
and reduced risk of victimization due to violence and exposure to violence. Long
term effects (after 15 years) of home visitation have found the intervention
particularly effective in low income, unmarried mothers in terms of reducing a
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wide range of negative outcomes for mother and child including child abuse and
neglect, and criminal behaviour®®.

The reviews above relate to housing and neighbourhoods as a determinant.
Pathways identified tend to be at the individual behavioural, (potentially
strengthening individuals); socioeconomic contextual (potentially
strengthening communities and improving the quality of the household
environment) and physical environment and infrastructure levels (smoke
alarms).

Actions needed: an identification of the level at which a particular
neighbourhood, region, or country might identify the level for action; a
need for any action on determinants, given the limited high quality studies,
to be well designed; further research on potential 'low hanging fruit' such
as the effectiveness of safer stoves for low- and middle-income settings or
policies to enforce hot water temperature regulation in these settings; the
need in the short term for policy makers and practitioners to act on the
identification of risks by those living in poor housing, and in the longer
term, for the land use policies described below to include housing
initiatives

Individual studies and reviews relevant to the prevention of road traffic
injury

The Cochrane database is relatively well-populated in this area, with thirteen
published reviews and nine potential new reviews registered.

Four of these reviews are in the somewhat controversial area of helmet use by
cyclists and motorcyclists. The first two reported here address legislative and
non-legislative promotion of helmet wearing. A review on bicycle helmet
Iegislation86 concludes that this appears to be effective in increasing helmet use
and decreasing head injury rates in the populations for which it is implemented.
However, there are very few high quality evaluative studies that measure these
outcomes (all of the included studies are from North America), and none that
reported data on a possible decline in bicycle use. A review of non-legislative
interventions to encourage the wearing of cycle helmets® is similarly positive,
finding that while the results were varied, overall, after a campaign, children were
more likely to wear helmets than other children. The reviewers could not identify
the best way of reaching poorer children, and the studies they reviewed did not

85 Long-term effects of home visitation on maternal life course and child abuse and neglect. Fifteen-year
follow-up of a randomized trial. Olds DL, Eckenrode J, Henderson CR Jr, Kitzman H, Powers J, Cole R,
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look at the impact of campaigns on injury rates, or assess whether the promotion
campaigns had any negative effects. The included studies were from the USA,
UK, Canada and New Zealand. The second two look at injury more directly. A
review of the part played by helmets in preventing facial and head injury in
cyclists® provides the robust conclusion that wearing a helmet reduced the risk
of head or brain injury by approximately two-thirds or more, regardless of
whether the crash involved a motor vehicle. Injuries to the mid and upper face
were reported to be markedly reduced, although helmets did not prevent lower
facial injuries. The included studies were from the USA, UK and Australia.
Feedback from critics, and responses to this, make clear why work in this area is
so complex®

Finally a review of trials concluded that helmet use by motorcyclists reduce the
risk of head injury by around 72%. This review included observational data from
a wide variety of settings, including some developing countries, although the
majority of studies were based on populations from developed countries. The risk
of death is also reduced, although it is not possible to estimate a percentage
figure for this reduction from the available evidence. The review supports the
view that helmet use should be actively encouraged worldwide for rider safety.

A review of reflective clothing concluded that visibility aids have the potential to
increase visibility and enable drivers to detect pedestrians and cyclists earlier™’
but that the effect of visibility aids on pedestrian and cyclist safety remains
unknown.

A review largely applicable to (and based on studies from) wealthier nations
looks at the effectiveness of interventions to promote the use of booster seats
in 4-8 year olds® concluding that all interventions investigated by the studies
were found to increase the use of booster seats. Specifically relevant to
socioeconomic context and position, the distribution of free booster seats
combined with education on their use, had a marked beneficial effect, as did
incentives (for example, booster seat discount coupons or gift certificates)
combined with education. Education-only interventions also produced
beneficial outcomes. The authors conclude that the current evidence suggests
that several types of interventions aimed at increasing the use of booster
seats among children aged four to eight years, are effective.
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Turning to drivers, a review of whether graduated driver licensing (GDL)
reduces crash rates among novice drivers by gradually introducing them to
higher risk driving situations found that relatively little research has been done
to see whether GDL actually works®®. This review found 13 studies that have
evaluated various types of GDL programs. All of the studies reported positive
findings, with reductions for all types of crashes among all teenage drivers.
However, the size of the reductions varied and, from the evidence available, it
is not possible to say which aspects of GDL programs have the biggest effect.
A more sceptical, but also more conclusive, review looks at driver education®.
As the authors point out, drivers' errors are a factor often contributing to traffic
crashes, driver education is often used in the belief that this makes drivers
safer. Driver education for licensed drivers can be remedial programmes for
those with poor driving records, or advanced courses for drivers generally.
They can be offered by correspondence, in groups or with individualised
training. The review of trials found strong evidence that no type of driver
education for licensed drivers leads to a reduction in traffic crashes or injuries.
Also in the area of driver education is a review of school-based education
aimed at the prevention of traffic crashes for drivers® - an example of a review
where a well-meaning intervention appears to have the reverse of the desired
effect. The authors conclude that the results of their systematic review show
that driver education in schools leads to early licensing, but there is no
evidence that it reduces road crash involvement, and it may lead to a modest
but potentially important increase in the proportion of teenagers involved in
traffic crashes.

.A review with very positive findings explores the use of cameras at road
junctions%. As the authors report, acommon place for road traffic accidents is
at junctions (intersections) controlled by traffic signals. 'Red-light cameras' are
now widely used to identify drivers that jump ('run') red lights, who can then be
prosecuted. This review looked for studies of their effectiveness in reducing
the number of times that drivers drive through red lights and the number of
crashes. Very little research has been done and much of it has not allowed for
the statistical problems that occur when recording this kind of information.
However, five studies in Australia, Singapore and the USA all found that use
of red-light cameras cut the number of crashes in which there were injuries. In
the best conducted of these studies, the reduction was nearly 30%. They
conclude that more research is needed to determine best practice for red-light
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camera programmes, including how camera sites are selected, signing
policies, publicity programmes and penalties. A similarly positive trend in a
review of engineering measures relates to the use of speed enforcement
devices (SEDs) ¥ to prevent traffic injuries. The review authors found that
although there were methodological limitations to the studies reviewed, the
consistency of reported positive reductions in speed and crash outcomes
across all studies suggest that SEDs are a promising intervention for reducing
the number of road traffic injuries and deaths. The authors again make a plea
for better studies and for studies from poorer countries.

Particularly revealing is a review of educational interventions for children.%®
The review of trials (mostly in children) found that pedestrian safety education
can improve children's road safety knowledge and their observed road
crossing behaviour. However, whether these changes to knowledge or
behaviour can be linked to a reduction in pedestrian deaths and injuries is
unknown.

A number of individual studies have documented prevention of road traffic
injury or improved access to established safety interventions through
interventions which have explicitly targeted or taken into account the
socioeconomic context. In many low-income countries children are routinely
transported on motorized two-wheelers and studies have shown factory
workers need to work 11 times as long as counterparts from high-income
countries to purchase motorcycle helmets. In Viet Nam a nongovernmental
organization distributes tropical climate suited motorcycle helmets free of
charge to school-age children®.

Child restraint systems are very effective if correctly installed and used and a
number of studies have shown that uptake of these interventions may be
increased in populations where use is low through free distribution, loan
schemes or subsidized rental schemes. In addition to the Cochrane review
mentioned above which reported on this among other outcomes, a variety of
studies have demonstrated such systems to have a marked beneficial effect
on the uptake and use of appropriate restraint systems for children and to be
highly cost-effective'%%",
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Finally, incorporating safety features into road design has been shown to be
effective and has addressed the improvement of road networks in poorer
environments. Ghana has road fatality rates some 30 to 40 times higher than
industrialized countries and excessive speed has been shown to be a key
contributory factor. Inexpensive speed bumps in pedestrian crash hot spots in
towns lying alongside the main Accra-Kumasi highway have been associated
with 35% reductions in road traffic crashes, 55% reduction in fatalities, and a
76% reduction in serious injury, showing the feasibility of addressing
differential exposure to risk through speed control interventions in low income
environments'%?,

Strategies and interventions to reduce injury - concluding remarks

This section has summarized much of the systematic review based evidence and
some relevant individual studies which speak to injury control interventions
addressing the determinants of alcohol, housing and neighbourhoods, and roads
and vehicles. We have tried wherever possible to highlight instances where the
nature of the implementation or the intervention itself is explicitly targeted along
the lines of socioeconomic context and position, differential exposures, or
differential vulnerabilities.

One thing that emerges from this analysis is the fundamental importance of a
social determinants approach to the prevention of injury. Unlike many other
health outcomes that might also benefit from a social determinants approach, we
have no pills, no vaccines and no clinical manoeuvres which reduce rates of
injury. Virtually all of the progress that has been made in preventing injury has
come from acting directly on the social environment or on patterns of exposure to
risk that correlate closely with factors such as socioeconomic context and
position.

While the evidence presented here shows that addressing social determinants
can reduce injury, much of the evidence base comes from high income settings.
There is a pressing need to enhance the evidence base on effective social
determinant based interventions which are either administered in low- and
middle-income settings or which are explicitly targeted at the most disadvantaged
populations. This brings us quite naturally to our concluding section, which will
discuss measurement needs.
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IV Measurement

To start with the positive, as the UK Statistics Commision has pointed out '*
there have been many examples of statistical evidence radically changing the
way things are done. Florence Nightingale’s application of disease statistics
reduced mortality in those wounded during the Crimean war, and Richard Doll’s
research in the 1950’s made the link between smoking and lung cancer. More
recently the Stern Review on the Economics of Climate Change drew on
statistical evidence. Less positively, a case study from IDRC'™ on crunching the
numbers points out that many countries in the developing world have an
inadequate or no system for registering vital information. For example, of the 57
countries that make up the World Health Organization's Africa and Southeast
Asia regions, only 8 have usable vital events data, and only 1 has complete
coverage of death. It is believed that, within the poor countries of the globe, there
are one billion people whose births and deaths are never registered -- no official
or government agency ever acknowledges that these people exist. For this
reason, the 2008 study on violence-related mortality in Irag published in the New
England Journal of Medicine'® - a study which includes domestic violence —is a
testimony (albeit a depressing one) on what can be done to collect data in even
the most unpromising conditions.

This section therefore discusses both what we know, and what we need to know.
In this, as in other areas of health inequalities, we are stronger on description
which records injuries and their sequelae than we are on describing the
antecedents on an injury, and measuring the determinants of injury. In those
parts of the world where data collection systems are poor, there is an
understandable tendency to want to suggest that these be improved. However, if
we look at those (largely wealthier) nations where data collection is less poor,
data remain largely inadequate in relation to the determinants of injury, and data
collection (which itself incurs a high cost) is frequently impenetrable and under-
used or poorly used.

The first recommendation on measurement of this report is therefore that just as
health care increasingly needs to be addressed in terms of cost benefit, so does
data collection. At the point where a suggestion is made that new data be
collected, there also needs to be a strategy to use it, and a strategy for resources
in place to do so. Ifitis simply collected because it is there, or because this is
what we have always done, or because it might be useful, these need to be
tested against other uses of resources.
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Data collection is itself socially constructed, and in some cases highly contested.
We need to consider what kinds of data are likely to have an impact on the social
determinants questions discussed here. The macro-economic determinants of
injury are not evident at the site of injury and are not captured by injury
surveillance systems'®. Ironically, some measures which may narrow social
exclusion (for instance wider availability of cheaper cars) would reasonably be
expected to increase injury, and increasing motorisation that has accompanied
socioeconomic development has typically borne that out. As a recent article in
the Lancet points out, for the world’s poor people, walking is the main mode of
transport, but such populations often experience the most from the harms of
energy-intensive transport and much investment in major road projects does not
meet the transport needs of poor people, especially women whose trips are local
and off road. ' Bogota (Colombia) and Curitiba (Brazil) are perhaps the two
most notable examples of developing-nation cities that have shown innovation
with low-cost alternatives to private motorisation. Both of these cities have
achieved success with high-quality bus systems and a complementary package
of supporting measures, including infrastructure for non-motorised transport and
car-restriction measures'®®. Measuring whether this progress is maintained or
undermined is vital,

That said, there are areas where good data has helped to support cultural
change. As well as the examples at the head of this section, at a time when
drinking and driving was more widely tolerated than is currently the case in the
UK for instance, the fact that drinking only rarely directly led to injury and death in
any individual case would make the offer of ‘one for the road’ not uncommon
amongst convivial hosts. Given that those who are drunk and in charge of a
vehicle were unlikely to be perceived as (let alone perceive themselves as)
criminals, the data which have enabled the association between alcohol,
impairment while drink driving and injury to be seen is one of the metaphorical
bridges which may cross the dangerous road.

One of the peculiarities of data collection on injury is that even in countries where
relatively good data are collected, there is a greater emphasis on the sequelae
than on the antecedents of injury — a result in part of the relatively good data
collection systems in the health sector where either for administrative (costing)
reasons, or for reasons related to treatment, what is important is the injury and
how it is dealt with. So long as injury is considered a largely individual problem,
to be tackled through behavioural or educational interventions, this sort of data
may have been thought adequate. It is entirely inadequate however, in tackling
determinants.
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While policies to tackle injury are made nationally, much of what we need to
know in order to effectively tackle the determinants are known locally. This final
section therefore points to gaps in the data, with a recommendation that these be
considered at national and local level by those who are tasked with reducing the
toll from injury deaths.

The areas where there are particular data/evidence gaps in terms of the
determinants of injury include:

(a) how we can best collect, and more particularly, use to good effect, data
which illustrates the equalities gap in the incidence or morbidity, mortality,
candidacy for risk, and access to effective treatment or better, prevention

(b) how we can best draw on lay expertise on local determinants and risks
(and responses to these) — a suggestion also made in the report on early
childhood development

(c) How we can best identify and monitor dangerous places, and social and
economic structures

(d) What the appropriate economic models are for looking at the cost
effectiveness of simple public health interventions. At present, while
modelling is well developed in clinical medicine, particularly for
pharmaceutical interventions, both methods and outcomes need further
work in public health economics. There is a clear need for a register'® so
that knowledge, including economic evaluations on public health
interventions, can be shared.

Not all of this measuring, theorising, or data needs to be collected by
statisticians, epidemiologists or administrators. Where tackling determinants is
done through regulation, using official statistics to collect data is important — both
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to reinforce the need for action and to enforce action where appropriate. But as
many studies have shown, the lay public, including children are well able both to
identify dangers in their own communities, and to suggest responses to those
dangers. Keeping local logs of such lay knowledge is not only of interest to the
historians of the future, showing (not for the first time) that ordinary citizens may
identify problems long before they reach the public policy agenda. But more
positively, these may be a way that improving health at a local level, through the
kinds of collaborations supported through Safe Communities, can be encouraged
and addressed in a way which tests different kinds of interventions.

All of the above suggests some economy of effort and thought will be achieved
by combining efforts with the new Cochrane Equity group, who are developing
checklists and tools currently under discussion.
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