
Page 1/8

The Impact of Road Safety Strategy and Policy on Admissions to A National
Rehabilitation Hospital; a 5-year Retrospective Review and Re�ection on
Trauma Data
Áine Carroll  (  aine.carroll@ucd.ie )

National Rehabilitation University Hospital Dublin
Prasanth Sukumar 

University College Dublin
Aisling O'Keeffe 

University College Dublin

Research Article

Keywords: Road safety strategy, Road Tra�c Collision, Rehabilitation, Traumatic Brain Injury, Traumatic Spinal Cord Injury, trauma system, major trauma,
retrospective review

Posted Date: February 21st, 2022

DOI: https://doi.org/10.21203/rs.3.rs-1309364/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read Full License

https://doi.org/10.21203/rs.3.rs-1309364/v1
mailto:aine.carroll@ucd.ie
https://doi.org/10.21203/rs.3.rs-1309364/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/8

Abstract
Background:

Globally, road tra�c collisions (RTCs) are a common cause of death and disability. Although many countries, including Ireland, have road safety and trauma
strategies, the impact on rehabilitation services is unclear. This study explores how admissions with RTC related injuries to a rehabilitation facility has
changed over 5 years and how they contrast to major trauma audit (MTA) serious injury data from the same timeframe.

Methods:

A retrospective review of healthcare records with data abstraction in accordance with best practice was performed. Chi square test was used to determine
associations and statistical process control was used to analyse variation. All patients discharged with an International Classi�cation of Diseases (ICD) 10
coded diagnosis of Transport accidents from 2014-2018 were included.

Results:

338 cases were identi�ed. Of these, 173 did not meet the inclusion criteria (readmissions) and were excluded. The total number analyzed was 165. Of these,
121 (73%) were male and 44 (27%) were female and 115 (72%) were under 40 years of age. The majority [128 (78%)] had traumatic brain injuries (TBI), 33
(20%) had traumatic spinal cord injuries and 4 (2.4%) had traumatic amputation The numbers varied over the time period of the study but showed normal
variation and not special cause variation which suggests no signi�cant impact of policy in the time frame. There was a large discrepancy between the number
of severe TBIs reported in the MTA reports and the numbers admitted with RTC related TBI to the NRH. This suggests there may be many people not accessing
the specialist rehabilitation services they require.

Conclusion:

Data linkage between administrative and health datasets does not currently exist but offers huge potential for understanding the trauma and rehabilitation
ecosystem in detail. This is required to better understand the impact of strategy and policy. 

Introduction
Globally, road tra�c collisions (RTCs) are a leading cause of death and serious injury with 1.35 million people dying each year and 20–50 million surviving
with serious injury and disability [1]. Despite overwhelming evidence of the devastating health and socio-economic consequences of RTCs, until recently their
impact has been overlooked in government strategy and policy [1]. In 2017, the Valletta Declaration on Road Safety established a target of halving the number
of serious injuries in the EU by 2030 [2]. In Ireland, there has been a dramatic change in the road safety landscape over the last 25 years. In 1998, the �rst
government strategy for road safety was published followed by the establishment of the Road Safety Authority (RSA) in 2006 as a statutory organization
created by the Road Safety Authority Act, 2006 with the aim to reduce collisions, deaths, and injuries [3]. Since then, Ireland has improved from having the 11th
lowest road mortality in the European Union (EU) in 2011, the year of the �rst Road Safety Performance Index (PIN) Report, to 2nd lowest in 2018 [4–6]. There
have been 4 Road Safety Strategies with each one building on the progress and understanding provided by the previous strategies (1998–2002), (2004–
2006), (2007–2012) with the objective of sustainably improving safety on Irish roads. The last strategy, ‘Closing the Gap’, covered the period 2013 to 2020 and
in addition to continuing to reduce fatalities, several actions within the Strategy aimed to reduce the number of serious injuries.

A more recent development has been the National O�ce of Clinical Audit (NOCA) implementation of the Major Trauma Audit (MTA) in Ireland. The MTA is a
clinically led audit established in 2013 using the well-established National Health Service (NHS) UK Trauma Audit and Research Network (TARN) [7]. TARN is
the UK National Clinical Audit for traumatic injury and is the largest European Trauma Registry. The MTA captures data on patients of any age who sustain an
injury resulting in any of the following: hospital admission > 72hrs; intensive care or high dependency admission; transfer to a tertiary/specialist center and in-
hospital death within 30 days [8]. Irish MTA reports have been published from 2014–2018 [9–12]. The reports comment on road trauma and head injuries with
a section on severe TBI and cause (Chap. 3). In the reports a severe TBI is de�ned as Abbreviated Injury Scale (AIS)3 + and Glasgow Coma Scale (GCS) < 8/9
(depending on the report).

In the UK, it was recognized that there was very little information available about the rehabilitation needs of patients leaving the Major Trauma Centers (MTCs)
or how well these needs were being met. To address this gap, the TARN dataset was linked to the UK Rehabilitation Outcomes Collaborative (UKROC) dataset,
in the National Clinical Audit of Specialist Rehabilitation following Major Injury (NCASRI) [13]. Ireland thus far, does not have a Rehabilitation Outcomes
Collaborative and therefore very little information is available about the rehabilitation needs of patients leaving trauma receiving hospitals or how well these
needs are being met. Each part of the system currently collects its own measures which are siloed and fragmented with no common measure across the
pathway.

There are also other sources of trauma and road tra�c related data in Ireland including the Irish Hip Fracture Database, The Irish LongituDinal Study on
Ageing (TILDA), the Road Safety Authority (RSA), the Health and Safety Authority (HSA), the Central Statistics O�ce (CSO), the Hospital Inpatient Enquiry
(HIPE) system and An Garda Siochana (Irish police force) so the data landscape is complex. Data linkage between these administrative and health datasets
does not currently exist but offers huge potential for understanding the trauma and rehabilitation ecosystem in detail.

In addition, in 2018, the vision for a national trauma system was set out in the Report of the Trauma Steering Group, A Trauma System for Ireland [14]. This
report introduced national standards for the delivery of trauma care with the aim of preventing unnecessary deaths, reducing disabilities, and signi�cantly



Page 3/8

improving the patient’s chances of attaining the fullest possible recovery. With the implementation of the report, access to data across the continuum of care
will be required to ensure the needs of all trauma patents are being met.

To understand how trauma systems and road safety policy impact on rehabilitation services, a desktop review of the literature using Google Scholar was
undertaken. This revealed several recent systematic reviews and meta-analysis exploring the impact of trauma systems on injury outcomes [15–17]. Most
studies looked at mortality as the primary outcome measure. These reviews recommend that further research is required to properly evaluate the different
components of trauma systems and non-fatal outcomes and explore the impact of system component interactions. Although there are many publications that
look at the impact of elements of road safety strategy there were none that evaluated implementation of road safety strategy as a complex intervention in a
complex system and most publications agreed on the need for further research exploring long term and patient-centered outcomes [18–22]. Also of note is
that there is currently no recommended standardized dataset for measuring disability or health outcome across the continuum of trauma care.

In the absence of an Irish Rehabilitation Outcomes Collaborative, and with the advent of the implementation of the new trauma report, this study aimed to
review access to complex specialist rehabilitation for patients experiencing serious injury with the objectives of assessing if admissions with road tra�c
trauma related injury had changed over the course of the current road safety strategy and also how the numbers compared with those reported in the MTA
reports.

Methods
A retrospective review of paper healthcare records in a Complex Specialist Rehabilitation (CSR) Hospital. The National Rehabilitation University Hospital (NRH)
is the only Complex Specialist Rehabilitation hospital in the Republic of Ireland. Specialist rehabilitation is the total active care of patients with complex
disabilities by a multiprofessional team who have undergone recognized specialist training in rehabilitation, led /supported by a consultant trained and
accredited in rehabilitation medicine. The NRH has a national remit and has �ve clinical programmes that provide CSR services to patients with an acquired
complex disability as a result of an accident, illness, or injury. The programmes are: Acquired Brain Injury (ABI), Stroke Specialty, Spinal Cord System of Care
(SCSC), Prosthetic, Orthotic and Limb Absence Rehabilitation (POLAR) and Paediatric Family-Centred Rehabilitation. It is fully publicly funded and is a tertiary
referral hospital, accredited by the Commission for Accreditation of Rehabilitation Facilities. A broad range of data is recorded on admission, but the national
data standard is Hospital In-Patient Enquiry (HIPE). HIPE is the principal source of national data on discharges from acute hospitals in Ireland and uses the
Clinical coding scheme the International Classi�cation of Diseases (ICD) 10.

All patients discharged from the in-patient rehabilitation service with an ICD 10 coded diagnosis of Transport accidents (V00 – V89.9) (Transport accident-
related injury) from 2014–2018 were included. This period was selected as it corresponds with the data collection period of the MTA reports and most of the
duration of the current road safety strategy. The International Classi�cation of Diseases (ICD) is a globally used diagnostic tool for epidemiology, health
management and clinical purposes. The ICD is maintained by the World Health Organization (WHO), which is the directing and coordinating authority for
health within the United Nations System [23]. Inclusion criteria included Admission with RTC related injury between January 2014 and December 2018.
Exclusion criteria: Readmissions due to issues related to the same RTC, and admission date before January 2014 or after December 2018.

Speci�c data gathered included age at �rst presentation; gender; admission clinical programme (Brain injury programme (BI); spinal cord injury programme
(SCI), prosthetic orthotic and limb absence programme (POLAR), paediatric programme (Paeds); Main injury sustained; level of disability on admission (as
measured by the modi�ed Barthel Index), and year of admission.

The healthcare record review was performed in accordance with recommended best practice for the performance of retrospective chart review and medical
record data abstraction [24–30]. Data was abstracted using a bespoke data abstraction instrument (password protected excel spreadsheet). Medical record
abstraction is the manual process of collecting relevant information from a patient’s medical record and transcribing that information into discrete �elds.
Abstraction of the data was in accordance with the instrument devised and variables and de�nitions were agreed upon beforehand with a user manual
developed (Appendix 1). The data abstractor (co-author) was trained on the variables and the data abstraction form. Following this review, the data abstractor
coded 10 charts to check the method and the coded elements were veri�ed by a co-researcher (lead author) to ensure accuracy. Any discrepancies or where
clari�cation was required, were reviewed jointly, and discussed to clarify any issues. Weekly meetings were held to check coding quality and progress.
Convenience sampling was used with all cases selected over a de�ned time. A simple coding manual was created. A numeric and written code was assigned
for each potential answer to each heading. We adopted “9” as the universal code for missing data as recommended by the Health Services Executive
Healthcare Audit Criteria and Guidance [31]

In addition, the number of RTC related severe traumatic brain injury (TBI), spinal cord injury (SCI) and traumatic amputations were extracted from the MTA
reports 2014–2018.

Data analysis was conducted using statistical software package SPSS version 27. Chi square test was used to determine whether there was any association
between injury type and demographics of the patients. Statistical process control was used to analyse variation

Results
There were 338 cases identi�ed in the 5-year study period. Of these, 179 cases did not meet the inclusion criteria due to readmissions with the sequelae of the
same RTC, duplication of entries and miscoding (i.e., injury not RTC related). The total number of healthcare records analyzed systematically using the data
abstraction instrument was 165.
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121 (73%) were male and 44 (27%) were female. 115 (72%) were under 40 years of age. 128 (78%) had traumatic brain injuries (TBI), 33 (20%) had traumatic
spinal cord injuries (TSCI) and 4 (2.4%) had traumatic amputations (TA). There were no combined injuries. Figure 1 shows a Statistical process control (SPC)
chart analysing the numbers of RTC related admissions to all programmes in the NRH each year from 2014–2018 showing the mean and upper and lower
control limits (UCL, LCL).

There was variation in the numbers over the 5 years studied, however, when analysed in a statistical control chart, this was normal variation with no special
cause variation. Special cause variation is present when the control chart of a process measure shows either plotted point(s) outside the control limits or a
non-random pattern of variation.

Figure 2 shows the numbers of admissions per injury type per year.

Brain injury was the major injury type for both genders. Chi-square test revealed that there was no signi�cant association between injury type and gender
categories (X2 = 1.890, p = 0.389). In addition, brain injury was the major injury type for all age categories. Chi-square test revealed that there was no signi�cant
association between injury type and age categories (X2 = 9.096, p = 0.059). Table 1 shows the breakdown of injury type by gender and Table 2 injury type by
age category.

Table 1
Injury type by Gender

Injury type Male n (%) Female n (%) Total n (%)

Brain injury 90 (74%) 37 (84%) 128 (77%)

Spinal injury 27 (22%) 6 (13%) 33 (20%)

Others 4 (3%) 1 (2%) 5 (3%)

Total 121 (100%) 44 (100%) 165 (100%)

Table 2
Injury type by age category

Injury type < 18 yrs (%) 18–35 yrs n (%) 36–55 yrs n (%) > 56 yrs n (%) Total n (%)

Brain injury 36 (92%) 52 (78%) 30 (64%) 10 (83%) 128 (77%)

Spinal injury 3 (8%) 14 (21%) 15 (32%) 1 (8%) 33 (20%)

Others 0 (0%) 1 (1%) 2 (4%) 1 (8%) 4 (3%)

Total 39 (100%) 67 (100%) 47 (100%) 12 (100%) 165 (100%)

 
All patients with a traumatic brain injury had a moderate to severe acquired disability on admission (Mean MBI 47; range 00–90). The level of disability for the
other programmes was incomplete and therefore excluded.

When the MTA reports were analysed, the reports only detailed RTC related severe TBI (AIS3+, Glasgow Coma Sore < 9/8). RTC related Traumatic SCI and
amputation numbers were not stated. In the 2016 report, the Glasgow outcome scale (a global scale for functional outcome) on discharge was reported but
did not speci�cally look at RTC related injury. As we were unable to derive RTC related information from the disability measures, we chose to look at RTC
related severe TBI.

Figure 3 shows the numbers of admissions to the NRH with RTC related TBI and the number of severe TBI as reported in the MTA reports from 2014–2018.

Discussion
Analysis of the data of inpatient admissions to a complex specialist rehabilitation hospital showed that road tra�c collision related injuries were commoner in
males (73%) and younger age groups (93% under 56 yrs). The most common injury was traumatic brain injury (77%) followed by traumatic spinal cord injury
(20%).

There was an overall reduction in RTC related injuries over the 5 years studied but the numbers varied over each year. When analysed in a statistical control
chart, this was normal variation with no special cause variation. Special cause variation is present when the control chart of a process measure shows either
plotted point(s) outside the control limits or a non-random pattern of variation and would be expected if an intervention was having an impact. This suggests
that there has been no impact of any intervention such as road safety strategy, on admissions with road tra�c related injuries over the time period studied.

The MTA reports only reported on 1 occasions on TBI related disability measures (GOSD) and did not look speci�cally at RTC related TBIs. The MTA reports
de�ne severe head injury patients by Abbreviated Injury Scale (AIS) classi�cation (AIS ≥ 3) and GCS < 9/8, depending on the report. The NRH as a complex
specialist rehabilitation hospital only admits patents with category A, complex care needs as determined by the Rehabilitation Complexity Scale—E or
moderate to severe disability (MBI < 60). [32]). 2 recent EU projects (SafetyCube [33] and Study on serious road tra�c injuries in the EU[34]) have shown that
75% of individuals with severe RTC related injuries of have long term di�culties. Therefore, although not directly comparable and acknowledging that GCS is a
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poor predictor of outcome, the AIS together with the GCS does give an indication of severity of injury. Therefore, it is reasonable to assume that many of these
patients will have complex disabilities as a consequence of their TBI. Using the data collected in our review, and taking 75% of the numbers of severe TBI,
there is a large discrepancy between the number of severe TBIs reported in the MTA reports and the numbers of RTC related TBI being admitted for complex
specialist rehabilitation. The National Rehabilitation University Hospital is the only CSR facility in Ireland and unless these patients are being transferred to
other countries, this means patients may not be accessing the level of rehabilitation services they require. If this is the case, this is not in keeping with article
26 of the United Nations Convention on the Rights of Persons with Disabilities (UNCRPD) [35] and is not in keeping with the Rehabilitation Medicine Model of
Care or the National Policy and Strategy for the Provision of Neuro-Rehabilitation Services in Ireland [36, 37]. In addition, a recent (unpublished) audit of
delayed transfers of care by the HSE Rehabilitation Medicine Programme showed that many of these patients remain in acute hospitals for protracted periods
of time.

Rehabilitation services are recognized internationally as the “missing link” between hospital and community services but have traditionally been seen as a
“nice to have” rather than an essential component of a trauma system of care. However, integration of rehabilitation services into the continuum of care within
and beyond acute hospitals will accelerate discharge planning, reduce disability and cost of care [38, 39]. As stated in the trauma report, a strong focus on
comprehensive, patient-centred rehabilitation services is required, with early assessment of rehabilitation need, as well as enhanced acute, post-acute, regional
and community rehabilitation, to enable patients to achieve their maximum functional potential.

Key to an effective trauma system and road safety strategy is excellent knowledge mobilization, enabling research, care management, and performance
improvement. However, as has been shown by this review, although there are several existing databases and information management systems along the
trauma pathway, they are fragmented and there are signi�cant gaps (particularly from a rehabilitation point of view) through which patients may be falling.

In order to understand the impact of any road safety strategy or implementation of the trauma report, addressing this fragmentation and tackling these
knowledge gaps are essential if we are to successfully evaluate the impact of these policies and strategies.

Limitations:
The study did not collect data for all the years the current RSA strategy has been in place as the MTA reports only started in 2014. The NRH admission
numbers re�ect individuals with complex care needs because of RTC related injury and the MTA data records injury severity as measured by the AIS and GCS
and not disability. Also, MTA data has not got 100% coverage so not all RTC related serious injury will be recorded.

Conclusions
The number of admissions to a National Rehabilitation Hospital with Road tra�c collision related injury was variable over the course of the 5 years of review
but demonstrated normal cause variation and not special cause variation. The NRH data and the MTA data show that there may be large numbers of patients
not accessing the complex specialist rehabilitation services they may require. Linking data between MTA and NRH admission information may be an effective
way to better understand the pathways of care for these patients and to study more accurately assess the impact of RSA strategy and trauma policy.
Ultimately, the evaluation of the success of road safety and trauma policy and strategy will be dependent on the quality of the underlying data that re�ects the
continuum of people surviving with life altering injuries. There is much work to be done in making this a reality. Data linkage between these administrative and
health datasets does not currently exist but offers huge potential for understanding the trauma and rehabilitation ecosystem in detail.
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Figures

Figure 1

SPC of Numbers of RTC related admissions each year from 2014-2018
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Figure 2

Numbers of Admissions Per Injury Type Per year 

Figure 3

Comparison of NRH admissions with RTC related TBI and MTA RTC related severe TBI numbers
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