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Scale of Road Injuries in Great Britain

Every “RTCs kill an average
of 5 people every day

17 minLItES* and seriously injure a
further 82’

someone is killed or seriously injured on UK
roads

*over a 10-year average from 2014 to 2023 :
With more road deaths

each year than

“every 19 days the L :
equivalent of a whole class homicides anFi e
of young children is killed or attacks combined we
E?irtlgitrll?”y injured on roads in need a greater

Bl emphasis on road
safety

The Police Foundation
Approx 1,700 road fatalities and 30,000 killed or seriously injured annually (DfT)



The Hidden
Burden of RTI

* Hidden cause of mortality in the health
statistics

* Higher proportional rates by
age group
Often grouped with other
accidents or injuries

Siloed statistics in transport
and health sectors

Non-fatal injuries are likely under-
estimated in severity and number

* Forevery death, there are at
least a further 15 seriously
injured

Psychological component

* considered ‘accidents’ and to
some extent inevitable or
acceptable




...but the costs are substantial

Costs of cardiovascular disease to the NHS and wider society

Cancer Coronary heart disease

23-7%
Estimated
Healthcare costs
alone in England
stand at an
estimated
44-1% 42:9%
Non-healthcare
costs
5.9% 52:4%
£18-9 £12.7 Cardiovascular disease,
billion —_ billion (Eng)=£23.2B
Kings Fund & PHE, 2019

4-8% 8:2%

Dementia Stroke )
12% =
13-2% 13.5% s
Solidecostthe & LSE,
30-9% 6.89% economy at least 2022
£9.58 billion
40-4%

In 2018, DfT estimated the
£11.7 £8.6 total cost for all reported
billion ca7m 39.2% billion and unreported road traffic

[ Health care [ Social care [ Informal care [ Productivity losses CO“[S[O[‘)S was around £36
Distribution of total costs for cancer, coronary heart disease, dementia, and stroke in England in 2018 billion per year.

Landeiro et al, Lancet, 2024



The cost of Road collisions & injuries (UK)

Unit Cost Total cost
(GBP) (GBP)
Fatalities 2.52 million 4.0 billion
Seriously injured 0.29 million 6.8 billion
Slight injuries 0.03 million 2.4 billion
Property damage costs of non-injury crashes 0.002 million 4.4 billion
Non-fatal crashes not reported to the police 25.6 billion
Total . 43.2 billion
Total as % of GDP “ 1.4 %

International Transport Forum & OECD, 2022

Cost distribution: healthcare, loss of productivity, infrastructure, property



Relative health research funding

* Stroke Skin -0.4?9%

—— 2.
Skin Respiratory 2.52% 6.7%
N 2.45%
Respiratory Reproductive Health and Childbirth 1.4%
[ 0.96%
Reproductive health 2022 Renal and Urogenital 3.1%
and childbirth =018 221
2014 Oral and Gastrointestinal _I - 5.9%

Renal and urogenital = 2009/10 ® % UKHRA 2022 total spend
%
W 2004/05 Neurological I 8.88% B UK DALY rate (2019)

I 10.0%
Musculoskeletal ™ 2.12%

Oral and gastrointestinal

7.5%
Neurological

I 2.55%
Metabolic and Endocrine 6.0%

P 6.72%
e e o 12.3%

* Injuries and Accidents ™SS 0.98%
I 3.45%
N 0.5%

e 15.39%
O — 4.0%

Ear / Eye I 1.53%

Musculoskeletal

Metabolic and endocrine
5.8%

Mental health

* Injuries and accidents

Inflammatory and

Inflammatory and immune system

Immune system 4.2%
Infection Congenital Disorders -_‘15??0" "
o Blood / Cardiovascular / Stroke M 7.47% 181k
0% 2% 4% 6% 8% 10% 12% 14% 16% 18%

Ear
Proportion

Disputed aetiology and other

Congenital discrders

* Cardiovascular
* Cancer and neoplasms

Blood

\ 2 A

UK Health Research Analysis 2022
" o - o o o (UK Clinical Research Collaboration, 2023)

Proportion of total spend

o



International Comparisons

Percentage change in the number of road deaths, 2012-22 TA R G ETS

&50%

40%

UN SDG 3.6:

- Reduce RTI by 50% by
2030

-20%
-40%
e e
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Eliminate all fatalities
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International Transport Forum, 2023



The plateau in progress on RT|

Fatalities KSI (adjusted)
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Reported road fatalities in Great Britain, 1979 to 2023

Reported Road Casualties for Great Britain, 2023 (DfT)



The UK Major Trauma
Network — a parallel story

50% reduction in mortality in the first 5 years in London
(Cole et al, 2015)

20% reduction in mortality in the first 5 years nationally
(Moran et al, 2018)



STATS19
Limitations .=

*discerned from previous linkage studies with hospital data

2 Serious
3 Slight

By definition, does not include all
collisions

Fatalities almost always captured

Severity is likely underestimated*
(definitions also vary)

Not all non-fatal injuries are recorded*

Vulnerable groups including cyclists and
pedestrians under-reported™

The role of post-crash care is unclear*

injury code Most Severe Injury CRASH Police Forces only

© @ N AN =

dedddd-ﬁdddd
- 0 @ N O 0 A W N =0

1 Deceased
5 Broken neck or back

5 Severe head injury, unconscious

Severe chest injury, any difficulty
breathing

Sinternal injuries

5 Multiple severe injuries, unconscious
6 Loss of arm or leg (or part)

6 Fractured pelvis or upper leg

6 Other chest injury (not bruising)

6 Deep penetrating wound

6 Multiple severe injuries, conscious

7 Fractured lower leg / ankle / foot

7 Fractured arm / collarbone / hand

7 Deep cuts [ lacerations

7 Other head injury

3 Whiplash or neck pain

3 Shallow cuts / lacerations / abrasions
3 Sprains and strains

3 Bruising

3 Shock

Any” Other injury




Why severity matters

* Most injuries are non-fatal

* Accurate severity outcomes are required for
economic and human cost analysis

* Shared language between health and transport
(IBRS vs MAIS3+ vs ISS>8 or 15 vs ICD)

* Accurate injury severity threshold setting and
reporting

* Asmall number of severe injuries and a large
number of less severe injuries both have a
significant impact on society and therefore
relevance to policy design

AIS code Injury Level Fatality Range
0 No injury 0.0 %
| Minor 0.0-0.1%
2 Moderate 0.1-0.4%
3 Serious 0.8-21%
4 Severe 7.9 -10.6 %
5 Critical 53.1-58.4%
6 Maximum Virtually unsurvivable




Describing the RTC-RTIl continuum

Injury Immediate
event hospital care
2 4
Assessment
Public health Road traffic + transport Diagnostics +
prevention collisions to hospital treatment for
and mitigation involving +/- roadside life threatening
opportunities various road treatment injuries
users e.g. major
haemorrhage
or head injury
1 3
Injury Pre-hospital
prevention care

Rehabilitation
6

ICU care
+/-operations
or treatment

Physio &

for non-life occupational
threatening therapy +/- Return to
injuries follow-up society
5 7
Extended Disability or

hospital care

recovery



Describing the RTC-RTIl continuum

Injury
event
2
Assessment
Public health Road traffic + transport
prevention collisions to hospital
and mitigation involving +/- roadside
opportunities various road ‘ treatment
users
1 3
Injury Pre-hospital
prevention care

Immediate
hospital care

4

Diagnostics +
treatment for
life threatening
injuries
e.g. major
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Rehabilitation
6
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hospital care
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Describing the RTC-RTIl continuum

Injury Immediate
event hospital care Rehabilitation
2 4 6
ICU care
Assessment +/-operations
Public health Road traffic + transport Diagnostics + or treatment Physio &
prevention collisions to hosp|t.al treatment for for non-life occupational
and mitigation involving +/- roadside life threatening threatening therapy +/- Return to
opportunities various road treatment injuries injuries follow-up society
users e.g. major
haemorrhage
or head injury
1 3 5 7
Injury Pre-hospital Extended Disability or
prevention care hospital care recovery

STATS-19 HES-ECDS | HES- APC HES- CC HES- OP
TARN/NMTR CPRD




Gooddata |

Results Safety Performance Indicators:
° Medical costs, material and intervention
u n d e r I n S costs, productivity losses, traffic jams (lost
feem === time), loss of life/quality of life
1 . Outcome indicators:
effe Ct Ive rO a d Social cost Crashes, injuries, deaths
--------- (combined with exposure data)
Final outcomes i
S a fety St ra t e gy Safety Performance Indicators:
_ _ Speed, alcohol, restraints, helmets, road
Intermediate outcomes T infrastructure, vehicle safety, trauma
Process/implementation indicators:
Outputs ~ ~ Road safety policies, plans, programmes
Interventions Road network
Planning, design Entry and exit Recovery and
Sweden (ST RA DA) s New operation and use ofvehicles and  EEEEEEEEEEEES

drivers crash victims

Zealand (SORTED) and other
countries are now using
national linked police- Managoment
hospital data for road Functions

casualty stats

World Bank, 2021



The Drive for (better) Data Linkage

i —
Offl(e f0[ ‘ A review commissioned by the Secretary
Statistics Regulation 'v‘." ADRUK et of State for Health and Social Care
Ourmission v Ourwork v Dataaccess v Aboutus v News & publications v LearningHub v X Q B ette rl B roa d e r[

Safer: Using Health
Data for Research

Administrative data . and Analysis

Systemic Review Programme
- for public good.
J o I n I n g U p D ata As a major invpestment by the Ecom)mgic and ¢ ;\* N A

N ﬂ\..v i : “. » -y Wl 7,
for Better (Administrative Data Research UK) is a UK-w HDRUK V\g\\\ | " | , : |

the wealth of public sector data into researcl Health Data Research UK

". 4
u L . . X\ /
insights. \ \ ™ / Sy h
Statistics AN o I 14
About Advancing Health Research Acce. “ L1l i ;

— SN e / /_,ﬂ » x
&%és L9 ® * :f:\'. : 7 A
Department Home | News \k B i A
of Health & NS s
Social Care i °

Opinion

Policy paper

. . Using linked data for research:
Data saves lives: reshaping health and .. __
social care with data challenges and opportunities within

the UK health ecosystem



Time lags

Public
engagement
No common Incomplete ’
— = M @

Fuzzy
Cultures &
silos
ANALYTICAL r
Administrative MULTIPLE
- —

INSTITUTIONS

Health vs
transport

Barriers r

to national linked road safety data



Record linkage

® De-risk study by requesting NHS Digital
to perform linkage

e |deally involve road safety expert steering
committee to advise on match thresholds

Administration

* Knowledgeable broad steering commitiee
® Research group with some health data
expertise

B2

Data selection
Ethicgl approval * Fields needed for research and
* Confirm HRA approval + CAG for linkage

provision of Section 251 support
e Complete data protection impact
assessment (DPIA)

* Retain identifiers for linkage
* Remove identifiers to create
pseudonymised dataset

Legislation

Privacy * Ensure legal bases for each step of data

e Plan interactive patient and public

engagement events flow and processing
e |nvite patient and public comment on Shioslone Reeo il DL OEE OER G

study design Data flow * Section 251 support required for linkage
d * Design data flow based on data using confidential patient information
selection and legal bases

e Ensure plans for secure data flow
and storage

for national linked road safety data



The advantages of a national linked road safety
dataset

Completeness — moderate and slight injuries captured, vulnerable road users better
represented

Accuracy — confirmed clinical outcome and intervention coding

Better national statistics — reliable comparison across regions and time periods

Holistic analysis —appreciating continuum of roadside factors and post-crash care

Targeted interventions — both preventative (public health) and post-crash healthcare response

Democratised analysis — a range of researchers can take on relevant analysis locally and
nationally without having to replicate complex permissions

Contemporary methods — including machine learning for matching, analysis and
scoring/threshold setting

Cost-savings —reduce duplicated efforts, leverage power of existing data, focus available
funds on high impact targets



Linked road safety data to date (HRA-CAG approved)

DfT

RTI-AID

Previous periodic national STATS19-HES linkage (40% match rate),
Pilot regional linkage STATS19-TARN/NMTR (80% match rates with postcode)
No active linkages to health data at present

Imperial & RAC Foundation (FIA funded)
STATS-19, London Ambulance data, HES (ECDS, APC), TARN/NMTR
Scope: Greater London; Health data linkage component discontinued

Transport Research Laboratory, established in 2012, ongoing

Use of crash investigation findings for severe collisions + hospital records
Current scope: Berkshire, Buckinghamshire, Hampshire and Oxfordshire
Has informed development of policy, technology and practice

NHS Secure Data Environment with wide stakeholder engagement
Proof of linkage STATS19-NMTR-Ambulance NHS trust data for Wessex
Planned linkage to HES ECDS, APC & CC, mortality data, coroners data, RAIDS (national)



Accessibility

-for wide range of
appropriate
stakeholders and
researchers
-TRE/SDE
-collaboration

Comprehensive
Data

-describes the
depth and breadth

of RTCs & RTI
accurately

Public
Confidence

-transparency Sustainability
-PPIE work
-ongoing public -long term sectoral
engagement commitment (£ &
administration)
H a llm a r kS -adaptable for the
future (datasets and
road behaviour)

Output

-gold standard

national statistics
-inform
interventions

for a gold standard national linked road
safety data




Roundtable Attendees

Academia

-Imperial
-UCL
Advocates -Swansea

-TRL

National Data
Linkage

- PACTS
-Brake
-RACF

-ADR
-OSR
-UKRI

Govt -DFfT Govt -Health

-CSA -DHSC
-Road Statistics -(CMO support)
-Future transport -Data Policy

Unit
-NHSE

Clinicians

-Prehospital
-A&E
Data -Surgery

-ICU
-NHS England

-TARN/NMTR
-PRANA
-STATS19




Roundtable outcomes

O Agreement and commitment to National and regional identifiable datasets Anonymised and collated research dataset
collision-health data linkage from NHS England NHS England
stakeholder attendees A" N
HES ADS
« Establish multi-sectoral steering or MErlity
oversight committee (Easter 2025) S -
| l"" Wessex IW I
* Pilot work building on PRANA : j W Secure Data Environment s §
outh Western I . ‘L -
) Ambulance : I
e a/w data from NHSE (pending) service data [~ AR Ak i
H | ve RPR"_\NtAy IPseudonymlseg A ae RI;I:;::::h :
] egistr
» preliminary analysis on somhcenmrr |1 | PRANA PRANA patabase |
: ; Ambulance 1
fatality group and severity carice data i E
thresholds e.g. MAIS3+ (Sept : :
2025) B ity Eiinitsiiinttiitietnt At i :
. . . D rt tf
* Discuss what the ideal linked road e??anr:;:rt o néT
safety dataset for national STATS-19
statistics may look like i
* Develop a roadmap for next steps PRANA - Data Sustains Lives data flow

& the future



Thank you

s.yalamanchili@imperial.ac.uk
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