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ABSTRACT

Objective: To explorethe potential ohmbulance calbut data in understanding violence to
inform prevention activity.

Method: Crosssectional(2013-2015)study examining the@ature extentand characteristics
of violencerelated ambulance calbuts (n=15,687) across North West Englarahd
relationshipawith temporal celebratoryand sportingevents.

Results: The majority ofcall-outswerefor males, with a mean age of 33 years. Moatl-outs
were to deprived (64.4%) and urban (65.4%) areas, and occurred at nighg.68am; 75.2%).
Threequarters (77.3%) were recorded as assault/sexual assaahd 22.7%
stab/gunshot/penetrating traum&ignificant differences incall-out characteristicswere
identifiedbetweerthe two violence type Generalised linear modellifGLM) found thatcall-
outs significantly increaseoh weekend, New Year's Eve andweekday bank holiday ese
(except forstab/gunshot/penetrating traumblo significant associatiortsetweenrall violence
call-outs, the two violenceategoriesand sportingr celebration eventsere identified Two-
thirds (66.1%) of calbuts were transferred to another heakénvicefor further assessment
andor treatment.The odds of bing transferred was significaythigher amongst males
(adjustedodds atio [AOR] 1.5;95% confidence intervaBbp%Cl] 1.4-1.9, those aged 3-24
years (AOR 1.295%CI 1.0-1.9, call-outs for stab/gunshopenetrating trauma (AOR 1.4
95%CI 1.31.5), callouts on Fridag/Saturday$AOR 1.1, 95%CI 1.01.2), and lower for call
outs onNew Year's Eve (AOR 0.6 95%CI 0.4-0.9).

Conclusion: Ambulance calbut data can provide a wealth of informationuiederstand
violence and subsequentlgform violence prevention and responaetivity. Ambulance
services and staff could play a key role in preventing violeticeugh sharing datand

identifying and supporting victims.



INTRODUCTION

Globally, interpersonal violence accounts for around half a million deaitis yedd]. For
every death many more people suffer from violence both directlyirahicectly. Thus
preventing violence is a key global priority and forms part of the United dwatbustainable
Development Goalg]. Criminal justice and health treatment data can provide vital intelligence
on nonfatal violencehat could inform and monitor progress of violence prevention actiyity[
The use of health data in violence preventsoadvocated bghe World Health Organizatioh]

and is a key focus of many injury and violence surveillanceesys across different
countries[3-8] However, internationally, such data are not available across all issuatrd
where data areavailable datamay not beroutinely accessible to local areas, or provide

sufficient information to describe the full nature axtientof the problem[1].

In the UK, addressing violence has traditionddseninformed by police data yet there is
growing recognitia of the importance of health data and increasing work to supposeits
prevention[3,5-8]Across England and Wales, a number of healthcaimoe data sourceare
available at national and lodalvels. In 2013/14 there were 526ecordel homicidesand an
estimated 1.3million incidents of violence against adults England and Walgg]. It's
estimated that dif of these violenincidents have ndbeenrepoted to the policeyet with
nearly half resuling in injury many victims may present at heakhbrvicefd]. Research
suggests that the police araawareof many incidents of violence that result in healthcare
treatmeni4-5,10-11].In 2014, an estimated 211,514 people attersaledrgency departments
(EDs9) as a result of violence across England araléa3]. Otherprehospitahealth services
are also affected, such as paramedic seniifes], yet the impact of violence on ambulance

services across England and Walgsasrly measured.



Health data can be used to identify the nature and extent of violence;r@idgrbups and
communities, to inform, monitor and evaluate prevention aciBAty. Further, it couldbe

used to examine the demands placed on health services from violence, and how this can be
associated with temporal and celebratovgrdgs (e.g. public holiday$]6,13). Yet, whilst

various studies and surveillance systems have shown the utdipnehealth data sources in
violence prevention, the focus has b&fhattendancend hospital admissis{3-8,14] Few
studieshave demortsated similar uses of ambulandata[1012,15]. Anbulance caibutdata

hasthe potential to provide rich information on violence pertinent to informing prevention

activity[11].

In Englandnearly a quarterd(4 million) of ED atendancesrrived byambulancéelicopter

in 2013/1416]. However, around a third @imbulance calbuts do not result ia transfer to a
health service but rather patients are assessed and, if necessatgd insitu[16]. Such
incidents wouldnot be identified through ED or hospital admission data syst@nssudy
comparingviolencerelated ambulanagall-outs and policeecorded crimes in orienglishcity
suggestghat half of all assaults recorded by the ambulance service are not recorthed by
police[10]. Thus, ambulance data can provide an additional source of intelligence not found in
other health ocrimedata sources. In 2013/14, there wererilbon emergency calls to eleven
amhulance services across Englal®@ll To help inform violence prevention activitysing
data from one of the eleven ambulance services (the North West Ambulance [BBMAE]),
here we explore thgotentialutility of ambulancecall-outdata in violence prevention through
examiningthe nature and extent of violenodated calouts, patient characteristicend the

relationship with temporatelebratoryand sportinggvents



METHODS

The North Wesbf England has a population of 7.1 million residestsl includes39 local
authority areaq[7]. The NWAS provides accident and emergency services to those in need of
medical treatment and transp(etg. toEDS), 24 hours per day, 365 days per yaarosNorth
WestEngland All calls to NWAS are received by an operator who askange of questions

and logs the information on a triage system to identify what the problem is, crespatatd

code and determine the response required. The data is processed electrasiinglithe
Medical Priority Dispatch System (MPDS) softwai@ata is captured in the Ambulance
Command and Control System, and then replicated and stored in a reporting database. To
inform violence and injury prevention across North West England, a subset of required fields
are extracted from this database and shan¢h the Trauma and Injury Intelligence Group
Injury Surveillance System (TG ISS; www.tiig.info) on a quarterlgibarzia a secure drop

box (SharePoint 2013). Information collected by NWAS and shared with TIIG @&iclud
time/date of the call; incidentype (e.g. assault/sexual assault); patient age/gender; and
outcome of the calbut (e.g. transferred to another health servid@YAS automatically maps

the geographical coordinates of each-oall location (where the ambulance stopped to
assess/treat thgatient) to a lower super output area (LSOA). LSOAs are geographical areas
with a population mean of 1,500, developed to standardise reporting of small araessiatist

England and Wales. The LSOA of each-calt location is also shared with TIIG.

Data on ambulanceall-outs for violence (i.e. calls coded as assault/sexual assault and
stab/gunshot/penetrating traunaad identified as genuine [i.e. not a hoax]talkere extracted
from the TIIG ISS for the period April 2013 to March 2015. Duplicti-outs for the same
incident were removed leaving a sample 1%,687.Additional variables were derived to
indicate whether theall-outday was aveekend (Friday/Saturday), bank holigiagnk holiday
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eve or New Year’s Eve. Furtheporting evergandcelebration days (Tablg were identified.
We assigned eadtall-outlocation(i.e. LSOA) to a national quintile of deprivatiqibased on
the2010Index ofMultiple Deprivation[18]) and aruralurban classificationNVhere collected,
age was grouped into an age group. The younger age reup324 years) was selected as

this age group is often the focus of key UK interventions aiming to prevent violence.

Data were analysed in SPSS verstdn Analyses used cligquared andANOVA to explore
associations between callits, and patient(e.g. gender)and calout (e.g. location)
characteristics. €neralised linear modellin@GLM; negative binomi&tep wise approagh
was used to examine the independent effects of calendar days, holidays)gspodi
celebration events on ambulance -@alts for all violence, and assault/sexual assault and
stab/gunshot/penetrating trauma separatedy.GLM, days were recoded into 24 hours days
starting at 6anf{e.g. Saturday = Saturday 6&unday 5.59am)rhis ensured that catluts
during the early hours (32.59am) ofSunday morningfor example, were coded 8aturday
night, as such calbuts are likely to be associated witightlife activity on what would be a
Saturday night outAs a result complete data were only availdi#éveen1st April 2013 and
30th March 2015 and GLM analyses were limited to this peridéinally, we useddgistic
regression (backward condition&d) identify factors independent associated with a violence
related ambulance catlut patient being transferred to another healthcare provider for further
assessment and/dreatmentEthical approval was not required fibre study asNWAS data
sharedwith TIIG areanonymisedandtheir use is governed through a dakearing protocol

agreed with information sharing leads (e.g. Caldicott guardian).



Table 1. Calendar and sporting eventsincluded in analysis

Event Details

Year 2013/14-2014/15

Month ofyear January to December

Day of week Monday to Sunday

English bank holidays Any national public holiday

English bank holiday eves| Day before any national public holiday

New Year'sEves 31st December

Football World Cup 2014 | Includes only Englandchatches played

Local football matches Includes only footbalinatches playelly teams irNorth West
Englandin the premier leaguéuringthe study years

Local rugby matches Includes only rugby matches played by teams in North West
England in thesuper lague duringhe study years

Local horse racing Includes all day and night horse racing events hefilntree,
Carlisle,Chester and Haydoatace courses

St Patrick's day 17th March

Halloween 31st October

Valentine's dys 14th February

Guy Fawkesights 5th November

St George's days 23rd April

RESULTS

Over the two year periotthere were 15,68Violencerelated ambulance catluts (0.86 of all
uniquecall-outsto NWAYS). Overall, 72.5% othese calout patients werenaleand he mean
age was3years Standard deviation, 14.5n terms of deprivation and habitation typd.4%
of calloutswereto deprivedareaqquintile 1)and65.4% tourbanareasThe majority (75.2%
of calloutsoccurred during the nigliépm-5.59amand36.6%on weekendlays Eridays and
Saturdays) 28.5% of all callouts occurred between the hours of épB9am ona
Friday/Saturday or Saturdi@undaynight (Supplementaryble ). In terms of outcome$6.1%
were transferred t@another healttservice(i.e. hospital trus©99.9%; walkin-centre/minor

injury unit 0.19% for furtha assessment am/treatmen{Supplementaryable ).

Of violencerelated caHlouts 77.3% were for assault/sexual assault, with the remainder

recorced as stab/gunshot/penetrating trauieere were significaratientdemographici(e.
7



agegender) and circumstantial (i.e. hospital transfall-out locatiorldate) differences
between assault/sexuadsauliandstab/gunshot/penetrating traumell-outs. mpared with
assault/sexual assau#t significantly higher proportion aftab/gunshot/penetratintgauma
patientswere malewereinjured in the most deprived communities amere transferred to
arother health servicefor further assessment and/treatment Supplementaryable 1.
Stab/gunshot/penetratitiaumapatients were significantly younger than assault/sexual assault
patients (mearB1.7 vs 33.3. Call-outs for stab/gunshot/penetratitrgumawere significantly

less likely to occur during the night, weekend or weekend night, when compared with

assault/sexuassault calbuts (Supplementaryatle J).

Using our 24 hour dafi.e. starting at 6am)n bivariate analyses, all violencall-outs, ad

the two violencecategoriesindividually, ggnificantly increased during bank holiday sve
(Supplementaryable2), andwhen arugby match or horse racing event was held in a local area
(Supplementary able 3). Call-outs for all violence and assault/sexual assault gnly
significantly increased on Haween No other significant associatiom®reobserved foother
celebration days. Additional details on the bivariate associations can be found in
Supplementary tables 2 and 3. Table 2 shmassilts of the GLM on the effects of calendar
days, holidays, sporting and celebration events on ambulaneeutalfor all violence, and
assault/sexual assault and stab/gunshot/penetrating tsspaeately, as well as all violence
occurring in areas wdre events (e.g. football) were heldor all categoriescall-outs
significantly incrased over the weeken@hus, compared with Sundays to Thursdayks,
violencerelated caHlouts increased byl119%, assault/sexual assault by 242 and
stab/gunshot/penetratingaumaby 59% on Fridays and Saturday€all-outs sgnificantly
increased duringank holiday eveoccurring on a weekddgll violence 160% assaulsexual

assault, 20%), except for stab/gunshot/penetratirigpuma call-outs; all violence also
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increased during bank holidays occurring on a weekday (7i#glly, call-outs significantly
increased on New Yea BEves (all violence, 428o0; assault/sexual assault, 448
stab/gunshot/penetratitigiuma 37®6). There were no significant associations found between
any category otall-out and sporting events or celebrations. Even when looking at vielence
related calouts in local areas hosting sporting events only,significant association with
sporting eventsvas observedalthough associations with weeksndeekday bank holiday

evesand New Year's Ev&@emainedTable 2.

Logistic regression was used to identify factors independently assibuwigth beingransferred

to amotherhealth servicéor furtherassessment arat/treatmentThe odds of being transferred
was significantly higher amongst males (adjusted odds ratio [AOR] 1.5; 95% caefiden
interval [95%CI] 1.41.6), those aged 134 years (AOR 1.2; 95%CI 11D4), caltouts for
stab/gunshot/penetrag trauma (AOR 1.4; 95%CI 1-B5), callouts on Fridays/Saturdays
(AOR 1.1 95%CI 1.01.2), and lower for calbuts on New Year's Eves (AOR 0%%CI 0.4

0.9).



Table 2: Generalised linear models? examining impacts of calendar events on mean numbers of violence-related ambulance call-outs, NWAS,

2013/14 to 2014/15
Model 1: All violence-related call- | Model 2: All violence-related call-outs | Model 3: Assault/sexual assault Model 4: Stab/ gunshot/
outs in areaswith sporting events only call-outsonly penetrating trauma call-outs only
Variable Slope Slope Slope Slope
(B) 95%Cls p value (B) 95%Cls pvalue| (B) 95%Cls p value (B) 95%Cls p value
January | 0144 -0.513 0.225 0.446 - - - - -0.161 -0.534 0.212 0.398 - - - -
February | -0.100 -0.480 0.280 0.606 - - - - -0.135 -0.519 0.249 0.491 - - - -
March | 0.389 0.019 0.759 0.039 - - - - 0.466 0.094 0.839 0.014 - - - -
April | 0.175 -0.197 0.547 0.356 - - - - 0.168 -0.207 0.544 0.380 - - - -
a May | 0.090 -0.277 0.458 0.630 - - - - 0.070 -0.301 0.440 0.712 - - - -
ﬁ June| 0.223 -0.149 0.595 0.241 - - - - 0.218 -0.157 0.594 0.255 - - - -
§ July | 0.269 -0.100 0.638 0.152 - - - - 0.266 -0.106 0.638 0.161 - - - -
August | 0.212 -0.155 0.578 0.258 - - - - 0.202 -0.168 0.572 0.284 - - - -
September | 0.180 -0.193 0.552 0.344 - - - - 0.194 -0.182 0.569 0.312 - - - -
October | 0.161  -0.209 0.530 0.394 - - - - 0.147 -0.225 0.520 0.438 - - - -
November | 0.013 -0.360 0.385 0.947 - - - - -0.010 -0.386 0.367 0.959 - - - -
% Fri-Sat | 0.786  0.620 0.952 <0.01 0.756 0.587 0.924 <0.01 | 0.881 0.714 1.048 <0.01 | 0.464 0.288 0.641 <0.01
o BHE Fri-Sat | 0.473  -1.542 2.488 0.646 0.519 -1.511 2550 0.616 | 0.704 -1.314 2.723 0494 | -0.715 -3.117 1.688 0.560
5 BHE Sun-Thurs | 0.958 0.235 1.681 <0.01 0.857 0.141 1574 0.019 | 1.111 0.385 1.836 <0.01 0.405 -0.349 1.158 0.293
% NYE Sun-Thurs| 1.659  0.238 3.081 0.022 1.491 0.084 2.899 0.038 | 1.646 0.220 3.071 0.024 | 1.563 0.138 2.987 0.032
% BH Fri-Sat | 0.722 -1.291 2.735 0.482 0.653 -1.369 2.675 0.527 | 0.785 -1.237 2.808 0.447 | 0.384 -1.735 2.503 0.722
= BH Sun-Thurs| 0.555  0.004 1.107 0.049 0.429 -0.123 0.981 0.128 | 0.594 0.039 1.149 0.036 | 0.396 -0.178 0.970 0.176

aBackward stepwise elimination was usggkaning only significant variables remained in the final modeReference category = DecembeReference category = Sunday
Thursday. BHE = Bank Holiday Eves. NYE = New Year’s Eve. BH = Bank Hygdid26%Cls = 95% confidence intervals.
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DISCUSSION

This study develops knowledge on patterns of violence in North West England and the burden
such violere places on the ambulance service. At the same time it strengthens undeystandin
of the potential use of ambulance data in monitoring -kemgp trends in violence and
identifying atrisk groups and communities to target prevention activity[10,12]. Where
ambulance data are not routinely used in violence prevention, this potential should be explored,
particularly given our finding that around a third of ambulance call-outddéance were not
transferred to another health service for further assessment and/or tteaindetherefore

would not be identified through ED or hospital admission data systems (a similar jorofmrt

that found across England[16]). Previous research has identified that, even whenréhnsf

to an ED, many ambulance callts forviolence may not be recorded as assaults in ED
datasetd 9]; and that police can be unaware of many violemtated ambulance catluts[10].

Thus, ambulance data have the potential to fill a gap in knowledge about violence at&loth lo

and national levels.

In our study, violenceelated caHlouts accounted for less than 1% of all ambulanceocad.
However, analyses highlight the fluctuations that can be seen in demands on the ambulance
service. In particular, catbuts for all violence increased 26% on New Year's Eves
compared with a usual Sunday to Thursday period. Similar findings have been réported
analyses of nightime assault presentations to EDs across England[6]. Whilst not identified in
our study, previous research has also foundcessans between other celebrations (e.g.
Halloween) and/or, sporting events (e.g. Football World Cup), and pressures on Itibal hea
services [6,13,120,2]. Consistent with previous work, our study found that males and young
people were most sk of violencerelated ambulance cafluts[5,6,19. In particular, caH

outs for stab/gunshot/penetrating trauma were significantly more likely torlbades and
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younger age groups than eallts recorded as assault/sexual assault. Whilst ambulance data
available via TIIG does not allow for the severity of injury to be measured, or the urgency of
the ambulance catlut, more severe violent injuries are likely to require transferral to another
health service. In our study around téinirds of violence calbuts were transferred.
Multivariate analyses found that the odds of being transferred were sigtificagher
amongst males, those aged2dByears, calbuts for stab/gunshot/penetrating trauma and call
outs on Fridays/Saturdays, and significantly lowerckdlouts on New Year’'s Eves. Whilst it

is not known if patients are subsequently admitted to hospital as a result of theioopodi

study found that around half of the highest priority ambulanceoaédl for violence were

admitted to hospital at being transferred to an ED[19].

Knowledge of the extent and nature of violence can be limited by gaps in kevdéas. The
data covered in our study comes from one of eleven ambulance services acrasd &mgjla
therefore may not be representativeotifer areas, or other countries. However, some of our
findings are consistent with previous work analysing ED data for the wholagbrkl[6].
Across England, ambulance statistics are collated and published to understand uatel vol
activity and performace levels against national targets[16]. However, these data are only
provided at an aggregate level and are not broken down bgutallpe or cause, as occurs for
hospital admissions and ED datd]2 Detailed ambulance data are only available on an
individual service level, and thus the impact violence has on the ambulance servideoés a w
across England is currently unknown. Whilst local ambulance data has beenchandsssed

in some areas, both within and outside the UK, to support researcls stutiesillance systems

or prevention activity[1@,2,15,20,28 in England few areas readily have access to routine

ambulance data. Further consideration should be given to collating data on vielatee
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ambulance calbuts at a national level, includjy practical issues around accessing and

collating data from various services.

Even where ambulance callit data are shared to inform violence prevention, the type of data
shared may limit the use of the data. For instance, through analysing tldla\WWAS data,

we were able to identify the types of communities mbsshk of violencerelated calouts (i.e.

the most deprived and urban areas). Whilst such information can be usefuldbntgpogmary
prevention initiatives, data on the exact-aait location, specifically geographical coordinates

that are often recorded by ambulance services, would have allowed a gesadén bf analysis.
Critically, such data can be translated (using mapping software) into malestibyi hotspot
locations forviolence across geographical areas, which may provide valuable information to
support targeted policingnd licensing enforcement[10,20]. In England the Information
Standard to Tackle Violence (ISTV) requires EDs to collect data from assaaltitpaiithe
circumstances of assault, specifically the assault location, time andmhtgeapon used, and
share such data with local partners to inform violence prevention[8]. ED data hav@hbem

to support violence prevention activity beyond the use at@alata alonef¥]. Ambulance

data can also provide detailed information on violence, similar to that detailed$Twée.g.

call-out type, time/date and location) but potentially in a more accessible manger (
assault/calbut location: electronigeocodedrersudtree text). Further research evaluating the
value of using ambulance data beyond existing data sources through, for example, a case
control study{4], would support the future use of ambulance data in violence prevention. Even
without this available studies suggest that the routine use of ambulance data in local violence
prevention, alongside ED and police data, has the potential to add significant value and should

be policy consideratiofi0-12,15,21].
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Internationally, violence prevention is a key priority due to its wide rangingat®pa society.

Health data can make a valuable contribution to informing and monitoring violencetmeve
activity, yet the use of health data for these purposes has typically fanu&d#al attendances

and hospital admissions. Whilst it is evident that ambulance data can be usefuhtity ide
violence hotspots and offer unique information for violence prevention strategies and response
activity, further consideration should be given on how to promote and support the sharing of
such data at local and national levelsnbulance services and staff could play a key role in

preventing violence, through sharing data, and identifying and supporting victims

Box: What this paper adds

What isalready known on this subject

. Prevention of violence is a key public health priority.
. The use of police data, ED attendance or hospital admissions may underestimate
incidents for violence prevention strategies.

. Few studies have demonstitbe utility of ambulanceatl-out data.

What this study adds

. A third of ambulance call-outs for violent incidents in the North West were nd

—

conveyed to another health care provider.
. This study shows that ambulance data can identify unique information for

violence preventiontsategies and response activity.
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