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SUDDEN IN-CUSTODY DEATH:
investigative considerations

Declaration of Conflicts

» Definition of a conflict?

»Fmergency Medicine
»Research funded by CPRC, NIJ
»MSc Epidemiology, UofC
»Expert withess/ inquests
»Contfracted by Force Science

Objectives

®» Discuss use of force

» Discuss sudden in custody death

®» Discuss potential factors in Sudden In Custody
Death (SICD)

®» Discuss Excited Delirium and its features and
issues




Use of force overall

= Context is extremely
important

= Subject behavior dictates
officer response

= There is NO standardized
reporting of use of force

= Definition is important

= To date: no use of force

modality predicts SICD

RESTRAINT study: use of force events

= 5 years of study, 7 Canadian police agencies, 4 cities
= |RB approved in multiple Universities
= Prospective, consecutive sample
= 3.25 million police public interactions
= Use of force = above soft hands physical
= 4828 events (0.1% of all police public interactions)

®95% Cl (99.9,99.9)

= Police use of force did NOT occur in 99.9% of interactions

Context for Use of Force

Age (IQR)

Male (2 “unknown”)

Officers impression of abnormality on
scene

EDP only
Alcohol Only

Drugs Only

All3

© C. Hall 2015




Force modalities (alone/combined)

Update
Modality % of events
Phys/Stuns/
Strikes* 76.8%
Hobble* 17.4%
VNR 6.4%
Baton 4.7%
OC spray 3.8%
CEW* 14.7%
Firearm pointed* 8.5%
Firearm fired 0.3%
© Hall 2015

Sudden In Custody Death

DL video




How common is SICD?

= |n our study, 1 person unexpectedly died out of 4868 use of force events
» 0.02% of use of force (0.0005%, 0.1%)
= 99.98% of use of force survives

SICD presumed “cause”

»Vascular Neck Restraint
®Prone positioning/Max Restraint
»Pepper/OC spray*

»Conducted Energy Weapon
(Taser®)

»Excited Delirium

Vascular Neck Restraint
b | %% =




We are NOT talking about...

EAGLE CLAW

NORTHERN

VNR reviewed

CANADIAN CENTRE
POLIGE CANADIEN DE

RESEARGH @J ReEcHERCLES

CENTRE POLICIERES
Technical Report
TR-03-2007

National Study On Neck Restraints in
Policing

Copy on Force Science Website

Carotid Hypersensitivity

» Reduction in heart rate re: jugular bulb pressure
= Causes fainting, not death
= Suspected IF:

= RECURRENT fainting over age 55

=»3-10% of REPETITIVE fainters have CHS

=»NOT a cause of fainting in <40 y.o.

»MDs do carotid sinus massage to document it
®» Diagnosis IF CSM induces faint (NOT death)
= CSM ineffective in up to 30% with CHS




VNR Legal Actions

= Bodner vs MacDonald, Canada
= Untrained application by apt security

~ = Steward vs Martay (BC Supreme court, Canada)
= Non lethal outcome
»GP:
= “could have been very serious...
= “this kind of trauma”

= “could lead to the release of atherosclerotic plaques
which could result in a stroke™

»No evidence presented against; damages awarded.

VNR Injunction in USA

=» Lyons vs City of Los Angeles
»Non fatal outcome, fraffic stop
= Counsel statements:
»“yndisputed risk” of the lethality

»“more than 15 cases of death occurred in LA
since 1975"

= No such risk reported in medical literature
®» [njunction against neck/carotid holds
»Subsequently reversed by US Court of Appeals

How does VNR work?g

112: 396402, 912
vember 17, 012; doi10.115 japplpbysiol 0592011

1 App
Find publs

Mechanism of loss of consciousness during vascular neck restraint

Jamie R. Mitchell,** Dan E. Roach,'* John V. Tyberg, " Israel Belenkie,'*4
and Robert S. Sheldon'*

nces, *Medicine, and *Phys
Calgary, Alberta,

Submitted 9 May 2011; acoepied in final form 16 November 2011




Structures Involved

_—
Carotid bifurcation [§
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LOC in proper VNR by trained
officer

= Sudden brief occlusion of BOTH carotids causes LOC
= gpplies only to standard VNR/ LVNR® (NLTEC)
= not outin 15 seconds, not going...
= | oss of Consciousness is NOT:
» near death experience
= due fo carotid bulb or vagus nerve stimulation
= due to respiratory obstruction

VNR video




Conjecture is not fact

= “__.asource close to the Medical Examiner's investigation said coroners are
investigating whether the chokehold still contributed fo Garner's death

= by aggravating his pre-existing conditions of obesity, asthma and possible
heart disease.”

= “If an obese person with co-existing medical problems can’t get good
oxygenation to begin with, then a chokehold could put him over the edge,”
and lead to a homicide finding, the source said.

= Even without damage to the throaf, “the chokehold alone is pretty
damning,” said civil rights lawyer Ronald Kuby.

New York Post July 19, 2014

Quarterbacking

= Was it a law enforcement sanctioned VNR?2
» Science applies to standardized holds ONLY

= How long was the hold?

= Was there LOC during the hold?

= significant heart slowing (bradydysrhythmia)
causes fainting/LOC

= CHS causes fainting/LOC at the time

Quarterbacking

= “| can't breathe” is not just a respiratory complaint

= Garner's preliminary autopsy showed no tracheal/hyoid
damage

= VNR does NOT induce low oxygen state or “asthma”
= Asthma history is irelevant

= Cardiac events also cause people to say "l can't
breathe”

= Morbid obesity is a risk for cardiac death during
exertion

» Tachydysrhythmia (fast heart rhythm) untraceable
post mortem




Physical risk groups for neck
restraints like VNR

= The obvious elderly

=»C Spine degeneration

= Carotid Hypersensitivity is possible
= Children obviously under age 11

»C spine anatomy

= | arge head on small neck

Anatomic differences

Degenerative adult Normal adult Normal Child

Risk groups (physical)

= Visibly abnormal features
»you can't know what the syndrome is
= Down's syndrome

»Unstable C spine ligamentous
structure

= Asymptomatic, undetectable from
the outside
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Down's syndrome neck

Head
centered
on neck

:j Head perched
* | Ligaments lax

Normal adult Down’s syndrome and

Atlanto-Axial instability

RISK group (physical)

= Visible obvious pregnancy
= Risk fo fetus due to fall

= Not all pregnant women are easily identified
“soccer moms”

TERMINOLOGY Risk

= Terminology infers RISK
=» CHOKE= respiratory inference
= Do NOT use the term:
= Choke hold
»Choked 'im
= Chokin' him out
= Caroftid sleeper hold
=»does that come with a CAPE?2




OC Spray

OC spray video

PEPPER/OC SPRAY and SICD

= Chan et al, J Forensic Sciences, 1992
= No difference in pulmonary measures vs placebo
= No difference in any position including PMR
= No hypoxia (low oxygen)
= No hypercarbia (high carbon dioxide)
' €MD,
Th

M. Vilke," M.D.: Jack € M.D.; Richand F. Clark.'* M.D.
5 und Tom N D,

™

The Effect of Oleoresin Capsicum “Pepper” Spray
Inhalation on Respiratory Function®

11



2015 J Forensic Legal Medicine,
Toprak et al

= 2015 Jan; 29; 36-42. doi:10.1016/j/jflm.2014.11.006. The
pathology of lethal exposure to the Riot Control Agents:
towards a forensics based methodology for determining
misuse.

» There are “no specific findings” in suspected
death associated with RCA use

= Sole cause vs contributory based on elimination of other
possible causes

Conclusions from Toprak et al

= Specifically structured autopsy is essential
= examination of clothing, eyes, and skin

= examination of pharyngeal, fracheobronchial, and
esophageal mucosas

= thorough recording of the use of force, including
other possible causes of in-custody death

» detailed medical history of the deceased

» ALL forensic* autopsy requires formal approach

Pepper spray injury severity: 10 yr case
experience of a poison control system

= Prehosp Emerg Care. Kearney et al. 2014 Jul-Sep;18(3):381-6.
= 3,671 cases evaluated
= 249 cases (6.8%) severe symptoms warranted a medical evaluation.
= No deaths. (97.5% CI 0, 0.1%)
= The cases with more severe symptoms:
= ocular (53.8%), respiratory (31.7%), dermal (17.7%)
= ]in 15 exposures needs medical assessment
= More severe outcomes in:
= Law enforcement training (OR, 7.4)
= |ntentional exposure(OR, 3.0); LEO target/crowd (OR, 2.5)




Positional Asphyxia

\ g

\-—’

DEFINITION: sustained abnormal body position that impedes the upper airway or chest such that
ventilation is impaired over a protracted period of time.

Positional asphyxia/restraint asphyxia

» Theory that prone/maximal restraint = asphyxia in law
enforcement infroduced by Reay in early 90's

= Series of 3 cases
®» Each died en route to hosp in police car
= All agitated at the time of restraint
= NB: Case series'generate hypothesis only
= The case series led to Reay's scientific experiment

Effects of Positional Restraint on Oxygen )
Saturation and Heart Rate Following Exercise

Donald T. Reay. M.D.. John D. Howard, M.D..
Corinne L. Fligner. M.D.. and Richard J. Ward. M.D.

Am J Forens Med Pathol ‘88

= 10 subjects, cross country ski machine;
~ = Pulse oximetry and heart rate monitored
= Unrestrained vs. prone + hogtie for recovery
= Concluded:
= positional restraint has measurable physiologic effects
»relevance to sudden, unexpected death unclear
»should be considered if death handcuffed prone

= gdditional research needed to understand the
pathophysiology

13



Actual Results

TABLE 1. Oxygen saturation recovery fima in minutes®

Subject Unrestrained Restraned S Change = Resulfs in REAL time:
1 .83 1235 +51
2 1.06 125 +18 Sitfing time  PMR time to  Difference
3 101 115 +ia to “recovery
4 1.23 126 2 “recovery”
5 1.00 51 -49
8 35 1.03 +8 0.95 min 1.28 min 68% longer*
7 1.00 113 +13
8 113 280 148 57 seconds | 77 seconds | 20 seconds
9 23 13 -469
10 111 1.13 +2
Mean 95 1.28 +68

* Oxygen saturation recovery occurTed when oxygen saturation
parcantage reached baseiing levels.

AN

Issues

= Oxygen saturation change reported is erroneous
= Error of the oximeter
= Physiologically does not happen*

= Does not achieve statistical significance when actual times
sed

= Relative times (%)

Time difference to recovery meaningless in real life

Paper has been refracted

= still cited as reference for physiology of “positional asphyxia™ in
law enforcement situations

Weight Force During Prone Restraint and
Respiratory Function

= |nvestigated the effects of up to 50 lbs on the back in
Position of Maximal Restraint (PMR)

= Sitting/PMR/PMR+25, PMR+50

= 5 minutes into the position mean % pred FEV, was lower
= no difference with and without weight

= Mean spO, levels remained above 95%

» EtCO, levels remained below 45 mm Hg (ho
hypercapnia/decrease in ventilation)

14



B
) Journal of Forensic and Legal Medicine ‘ |
b

The effect of the prone maximal restraint position with and without @
weight force on cardiac output and other hemodynamic measures

D

Davut J. Savaser, M.D., Colleen Campbell, M.D. Edward M. Castilk
Gary M. Vilke, M.D.. Christian Sloane, M.D.. Tom Neuman, M.D.
Virag Shah, M.D., Theod Chan, MD.

Hansen, M.D.

= 5 different positions: supine, prone, PMR no weight, PMR
+50Ibs, PMR 100lbs

= HR, BP, O2 satf; echocardiography

= PMR with and without weight force: no significant
changes in oxygenation or cardiac function.

M.D.: Gary M. Vilke.* M.D.; Susan 8. Levy.' Ph.D.
i

M.D, D

Ventilatory and Metabolic Demands During
Aggressive Physical Restraint in Healthy Adults

» Effects of maximal prone on MVV with up to 102 kg on
the back

= 90-102.3kg on back:
»MVV 85% of predicted and 70% of measured MVV
= |n other words, within normal limits

= Oxygen consumption while in PMR compared to
maximal effort on a treadmill

»PMR less metabolically taxing during 60 second
struggle than max treadmill

What about obese subjects?

i

Forensic Science International

Evaluation of the ventilatory effects of the prone maximum restraint &
PMR) position on obese human subjects

Theodore C. Chan *, Fred Kolkhorst *, Tom Neuman
Gary M. Vilke

Christian Sic
Edward M. €

15



Sloane et al

= 10 subjects, BMI >30
= Heavy exertion on cycle erg to 85% max

= Random allocation to seated cuffed, prone only, PMR x
15 minutes

= Every 5 min analysis and no difference in
= Mean BP, HR, minute ventilation, O, sat, etCO,
= No desaturation or hypoventilation

Criticisms of volunteer subject study

» “Healthy” volunteers

= | ack of drug and alcohol intoxication

= Lack of mentalillness

= Cannot exercise to physiologic exhaustion

» Force and restraint “simulated”

= Sloane's study considered a pilot and inadequate
= Same size as Reay, tighter methodology, yet ignored

0Odd that those who criticize experiments seem to accept Reay findings
happily

Epidemiologic research:
Prone positioning in real encounters

16



J Forensic Leg Med (2012)

o of Fovemsc s Lol Medsne

Contents lists availablo at SeiVerse ScienceDirect

Journal of Forensic and Legal Medicine

journal homepage: www.elsevier.com/locate/jfim

Original communication
JIncidence and outcome of prone positioning following police use of force in
a prospective, consecutive cohort of subjects

Christine A. Hall MD, MSc, FRCPC*®<, Anne MD. McHale BCOM"®, Adam S. Kader BSc®,
Lauren C. Stewart BSc®, Christopher S. MacCarthy BSc®, Gordon H. Fick PhD*

University approved in 4 cities through scientific and ethical research
boards. “IRB approved”

Update

Contents lists avaisble at L4
Ty T
o Journal of Forensic and Legal Medicine
el
journal homepage
Original communication

Restraint in police use of force events: Examining sudden in custody ® —
death for prone and not-prone positior

Christine Hall Kristine Votova *, Christopher Heyd ' Matthew Walker
Scott MacDonald ", Doug Eramian ', Gary M. Vilke

Again, IRB approved under same protocol in
4 universities.

Context for Use of Force

Table 1

Subject demographics: 99% of the 4373 use of force events rex emogsa
Charactensty of cobort 95% (1 of the estimat
Male sex 304 4348 ¥ 8652 88
Age Mean 32 yrs Median: 32 yrs R 1839 Youngest 18 oldest 79
Any con assessed by officer. abcob 0 8l 8071, 826

1 i 4l 5% 424

§ § 86

nd emotional disturbance ¢ 4 431,56
0 14 15;

17



Context of Use of Force

Characteristic % of cohort Notes
Male sex 87.5%

Median age 32 Youngest 18; oldest 79; mean age 32

Abnormal 81.5% Officer assessment af scene

Alcohol only 41%

Drugs only 7.8%

EDP only 8.2%

All 3 4.9%

3 or more ExDS 11.4% Standardized recording

6 or more ExDS 2%

Final position known in 4373

Table 2
Subject final position. N = 4373.

Position N % of cohort Difference 95% Q1 for difference

Prone 2015 46.1%
Not Prone 2358 53.9% 78% (5.7%, 9.9%)

Those with ExDS features:
prone vs not prone

Features Prone (%) Not Prone (%) Difference

2015 prone subj 2347 not prone subj
3 or more ExDS 206 (10.2%) 293 (12.4%) 2.2% (sig)
6 or more ExDS 33 (1.6%) 53 (2.3%) 0.7%

18



Jll CEW use

Prone (%)

2015 prone subj

CEW use not different:
prone vs not prone

Not prone (%)
2347 not prone subj

Any CEW use 315 (15.6%) 356 (15.2%)

Light only 94 (4.7%) 105 (4.5%) NS
Deployed and mode | 205 (10.2%) 236 (10.1%) NS
recorded

Contact stun only 52 (2.6%) 61 (2.6%) NS
Probe mode only 129 (6.4%) 148 (6.3%) NS
Combi 24 (1.2%) 27 (1.1%) NS

AN

Conclusions from proning

= Study has power to detect 0.5% difference in death between the
groups

= Single death* (not prone):

= Cannot determine direct association between proning and
death

Thousands of subjects were prone and did not die
= |ncluding abnormal, CEW, ExD
= Worst case scenario is 99.8% expected to survive either position

Prone position in law enforcement

= Policies that demand non prone positioning may not be risk
avoidant

= Human beings show distress on the face
» Monitor the subjects face
Move to non prone position when operationally safe

®» | eaving subjects proned for prolonged periods has not been
studied and should be avoided

19



Ventura video

E

UNARMED
WiAN
TASERED,
DIES

Well-dressed suspect
zapped by cops after
found shouting.
| wandering in traf’llc
}" page 3

A plea

» Separate Sudden In Custody Death training from Taser
fraining
= Prentice Case, Alberta
= Distinct concepts, different in focus
= ExD/SICD training should be with Use of Force training

= This is NOT an exhaustive review of CEW

20



Canadian Academy Health Sciences, 2013:
http://www.cahs-acss.ca/the-health-effects-
of-conducted-energy-weapons-2/

Key findings

= Not all CEW is Taser
= Each must be evaluated on its own merit
= Multiple modes
= Probe has most potential for harm
= CEW waveforms underlying principles:
= g train of short duration impulses with specific waveform
= will stimulate motor and sensory nerve
= too brief to stimulate other muscle

50,000 volts" is irrelevant

of ch. s of Varying Electrical Sources
Electrical Source Current Peak Voltage
lamps: &) (volts: V)
Ughtning Strike 40,000 1 bilhon
‘Cardhac Defibriliator Shock 10-70 500-2.100
NOrh Armer ic.an Hoursehold Wall Outiet 15 125
CEW (TASER® M26™) 7 50,000 (5.000-7,000 under load)

CEW (TASER® X26™) 3 50,000 (1,000-1,500 under koad)

21



Waveform matters...
these are from Taser®

Mode and dart location

= Contact/push/drive stun not associated with cardiac
dysrhythmias

= Nanthakumar, Valentino

= Probe mode deployment most criticized

= Extensive animal study, emerging human study
» Stratbucker first studies

» Degree of incapacitation dependent on probe spread
= Alleged increase in cardiac capture in probe mode

Swerdlow et al, AEM, 2009

Presenting Rhythm in Sudden Deaths
Temporally Proximate to Discharge of TASER
Conducted Electrical Weapons

/

The time sequence and electrode location are both
consistent with electrically induced VF in one subject
(subject 1), and neither drug use nor cardiac disease
provides alternative explanations. To the best of our
knowledge, this is the first reported fatality suggestive
of CEW-induced VF.

AN

22



Why is probe location important

= Nanthakumar et al
= Multiple CEW discharges in swine

= ONLY myocardial capture with darts bracketing the
heart

= NO myocardial capture with darts anywhere else
= |ncluding when IV epinephrine used
= Similar concerns with Valentino et al

= Webster et al

= Dart penetration of 17 mm increased cardiac
capture - issue in thin chested individuals

Dart location

= Knowing where darts landed to document
2l s ol s | 6 |7] 8 ]s] 10 sk 9

= Missed deployments are important

= Darts not on the chest do not cause cardiac
disruption

= Drive stun anywhere does not cause

cardiac disruption

RESTRAINT study: (~500 deployments)
= 56% of all deployments had paired probes

= Transcardiac vector in 18% of deployments
with paired darts and location known

= No deaths

Overall Effects of CEW

= Absence of evidence on neuroendocrine, respiratory and cardiac
effects means "more study is needed"

= CEWsinduce catecholamine release

= Animal studies indicate an association between resp complications
and prolonged CEW discharges

= Jauchem et al

Healthy humans demonstrate resp effects similar to prolonged
exercise

= Ho et al

= More study required:

= heterogenous groups

= prolonged or repeated exposure

23



Example:

Circulation =@

Learn and Live..
JOURNAL OF THE AMERICAN HEART ASSOCIATION

Sudden Cardiac Arrest and Death Associated with Application of Shocks from a
TASER Electronic Control Device
Douglas P. Zipes

Circulation published online April 30, 2012

Implications of Zipes' paper

» Case series

»|nfroduces a HYPOTHESIS
= |nduction of VF
»|ncludes a drive stun case

» Retfrospective case series with selection bias
»Does NOT determine causation
»Does NOT estimate risk

> of Condu
nt Officers

Safery and Injury
by Law Enforce

1 Electrical Weapons Used
nst Criminal Suspects

= 1201 field deployments in 36 months
= 94% male, median age 30 years
= Mild or No injury in 99.75%
= 83% puncture wounds
= Significant injuries in 0.25% (3 subjects)
= 2 intracranial injuries from falls
= | case of rhabdomyolysis
= 2 subjects died, not of CEW deployment (neither causal nor contributory)

Annals of Emergency Medicine, 2009

24



NB video

Break ’rirme!

Welcome back

NS LInE

/
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EDITORIAL

Tasers in medicine: an irreverent call for proposals

Early release, published atwww.cmaj.ca on May 1, 2008, Subject 10 revision.

= “the company (Tl) and its hired experts...have
taught us about an emerging disorder called
“excited delirium...""..tasers nevertheless appear
to be the leading risk factor associated with
sudden death due to excited delirium..”

= Nova Scotia, Canada

= Autonomic Hyperarousal Syndrome
= UK

= Acute behavioral syndrome

= now back fo ExDS

Excited Delirium

"It is a blame-shifting phrase. It is a phrase that shifts the blame from the person
exerting the force to the person that dies. Blame the victim."

-attorney Randy Daar, legal council in the case of the in-custody death of Randy
Escobedo, Cincinnati

"Most of the people who die in police custody die not from drugs or some
mysterious syndrome but from police abuse.” "Police have to learn to de-escalate
confrontations with agitated people; they have to practice verbal judo. If 5-foot-2
female social workers and nurses can do it, then | am sure the cops can too.”

- Van Jones, executive director, Ella Baker Human Rights Center, San
Francisco.

Sock video

26



Diagnosis or note

=» Currently NOT a diagnosis of its own
= AMA, CMA, DSM IV
= Case definition is pending
= frequency
/ = effects/rate of death

= |s a state with many possible underlying causes
= officers can recognize and record its features
= The underlying diagnosis is irrelevant at the scene

= Subject behavior determines officer response
= Presence of ExD determines aftercare

Excited Delirium: some of the confusion

= Many MD’s have limited knowledge of agitation
= Practice specific; psych bias

= No reliable indicators of impending death
= other than state of ExDS

= Assumption ExDS = Taser related death

Delirium

» g state of altered level of consciousness with impairment
of cognition AND perception

= g symptom of an underlying disorder and is NOT a
diagnosis of its own

= g continuum of behavior from flat/quiet (obtunded) to
extreme agitation

Obtunded ——__—— Agitated

Rosen, Concepts in Emergencz Medicine




ICD-9 and 10 codes for
delirium/excitement

799.2X Abnormal excitement

799.2AM Psychomotor excitement
= 799.V Psychomotor agitation

= 296.00S Manic excitement

= 307.9AD Agitation

= 780.09E Delirium

= 293.1J Delirium of mixed origin

= 292.81Q Delirium, drug induced

= 29281R Delirium, induced by drug

WHO ICD-9/ICD-10:
International classification of diseases

Journal Forensic Leg Med
January 2012

P of Raenck s Log Mt 19212 3

Contants lists avadabls & SV erss ScsncaDirect 3

|
Joumal of Forensic and Legal Medicine i 4

journal homepage: www.slssviar.cam/locataljfim

Qinical practice

Excited delirium syndrome (ExDS): Redefining an old diagnosis

Gary M. Vilke MD, Professor of Clinical Medicine**, Jason Payne-James MD, LLM, Consultant Forensic
Physician®, Steven B. Karch MD, Forensic Pathologist®

A D Wi AU St g, CARIDY A

J Forens Legal Med 2012/2013

‘Contents lsts availatie o SciVerse ScisnceDirect }

]
Journal of Forensic and Legal Medicine i

Journal homepage: www. sl sevier.com/locate/jfim

Original communiation

Frequency of signs of excited delirium syndrome in subjects undergoing police
use of force: Descriptive evaluation of a prospective, consecutive cohort

Christine Alison Hall MD, Emergency Department Physician *®, Adam Shereef Kader B.Sc, Analyst®,
Anne Marie Danielle McHale B.Com, Medical Student®, Lauren Stewart B.Sc (Hons), Analyst®,
Gordon Hilton Fick PhD, Professor of Biostatistics*, Gary Michael Vilke MD,

Emergency Department Physician©




Excited delirium some underlying
causes

= Psychiatric illness:
= acute psychosis
= acute manic crisis (bipolar)
= not personality disorder unless drugs/ETOH

= Drug infoxication
= Street drugs: coke, meth, bath salts*, PCP, alcohol,
ecstasy, ‘shrooms
= “cocaine excited delirium” is just EXD
= Rx drugs: Tricyclic antidepressant OD
= OTC's: Gravol®, Benadryl®

= Combination of psych illness and drugs
= Medical illnesses

For the next case

= How will the officers describe the situation?
» Will they have been trained about ExD?2

» What about medics?

= What will bystanders recall2

Tim video

29



What's wrong with Tim2

= Why don't you know?
= What information do you need?
= What information do you have?
= Can you diagnose the underlying condition at the
scene?
= Does it matter if you could?

= What is your evidence for a state of excited delirium?

Clues to ExDS at call taker/dispatch

= Known or suspected psychiatric illness
= Especially schizophrenia or mania
= Known or suspected drug/alcohol intoxication

= Multiple previous calls o the same location/for the same
individual

» Agitated, bizarre or destructive behavior
= Call takers can be trained/ info must be relayed

Clues to ExDS on arrival

= Bizarre, irrational behavior
= Constant yelling/screaming/"keening”

= Aggression toward inanimate objects
= Glass attraction
= |nappropriate attire: often naked or semi clothed

30



Clues to ExDs on contact

= Does not respond appropriately to police presence
= |nsensitivity to pain mediated restraint:

/ = stuns and strikes, baton, OC spray, K9, bean bags,
drive stun

= May have very hot skin

= May or may not sweat profusely

=» May seem profoundly dry

= Much of this might not be recognized until after

The Struggle

» Apparent superhuman strength
= Usually require multiple officers
= Strength out of proportion with physical traits
= Violent struggling despite futility
= Struggling against handcuffs, hobble >15 min
= Facial smashing in vehicle
= Kicking windows of vehicle*

Barber video




Features of the death

® Occurs once subject is “successfully” restrained

» Occurs within ~5 minutes of subject becoming
quiet

®» First symptom of impending death is the death

» Virtually never* successfully resuscitated

» Occurs in police cars, cells, ambulances and
hospitals

Every restraint modality has been blamed

» 70's nightstick/lateral vascular neck restraint*
» 80's multiple officers, positional asphyxia

» 90's pepper spray

» 2000's: Taser®/CEW

» Excited delirium predates Taser®
» Pollanen 1998: deaths in ExD

» Ross et al 1998: 77% die at the scene orin transport.

ExD features

Contents lsts

lable & SciVersa ScianceDirect

Journal of Forensic and Legal Medicine

Journal homepage: www.slsevier.com/iocate/jim

Original communication

Frequency of signs of excited delirium syndrome in subjects undergoing police
use of force: Descriptive evaluation of a prospective, consecutive cohort
Christine Alison Hall MD, Emergency Department Physician*"*, Adam Shereef Kader B.Sc, Analyst®,
Anne Marie Danielle McHale B.Com. Medical Student®, Lauren Stewart B.Sc (Hons), Analyst®,
Gordon Hilton Fick PhD, Professor of Biostatistics®, Gary Michael Vilke MD,

Emergency Department Physician ©




%Hall 2011

How often are ExD features seeh

Number of

Concomitant Features

10

~2%:
6 or more

olr|vN]Jw s | o |N o |0

So?

» Giving officers a list of features does not compel them to
find them present

= MOST police public interactions do not involve force
= MOST use of force events do not involve ExD

= However, when force is used:
= ] in 8.5 use of force events is >3 features ExD (12%)
= | in 44 use of force events is >6 features of ExD (2.3%)

Hang on, it's physiology...
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Physiology of the collapse..points for
investigation.

Previous theories...

Dopamine transport abnormalities
= Drugs/psychiatry

Metabolic acidosis

Cocaine induced Ml/arrhythmia
= Not all cocaine/ autopsy negative

Post exercise potassium shift

Cocaine induced cardiomyopathy/ LVH
= The vulnerable heart?

Rhabdomyolysis

Dopamine transport...eek!

dopamine

dopamine

/ receptor

Methamphetamine

Methamphetamine stimulates
excess release of ﬂbmiﬂt
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Bath Salts:
3,4 Methylenedioxypyrovalerone

= Sniffed, snorted, smoked or injected
= Onset nearly immediate, lasts 2-4 hours
» Repetitive doses common for days
= |ncreased cravings and early addiction
= Multiple contaminants
= All users report psychosis, self mutilation common

How do bath salts work

=» MDPV, Mephedrone, Methylone all work the same way
= ~9 x affinity for dopamine receptors as Cocaine

= D1/D2 overstimulation = hallucinations, ExDS

» Altered perception and central analgesia

= Self mutilation and insensitive to pain

= Sound familiare

Salts video
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Dopamine transport is abnormal in ExDS

= Dopamine transport is abnormal in psychotic
illnesses/cocaine/meth

= D, receptors abnormality

= increased receptors but also down-regulated
reuptake

»ynchecked D, activity

\.

= ExDS deaths have clear Dopamine transport
abnormality on post mortem brain section

= Dr. Debra Mash, U of Miami
= 1-800-UMBRAIN

Metabolic acidosis

ACADEMIC EMERGENCY MEDICINE » March 159, Vobume 6, Number 3 239

Metabolic Acidosis in Restraint-associated Cardiac
Arrest: A Case Series

JoHN L. Hick, MD, STEPHEN W. SMITH, MD, MicHAEL T. LyncH, MD

Investigation of that

= EMS run sheets

= What was the initial heart rhythm
= Hospital records

= Vital signs including temp

= Blood work: serum electrolytes, blood gases, lactate
» Autopsy

= Vitfreous humor pH

= Know what to ask for, make copies, get MD
interpretation and testimony




Excited Delirium: uncovering the
physiology

= Final pathologic pathway not yet defined
= NIJ study in progress
= Much evidence not testable
= Pre or post mortem
» Details of the events may be the only clue:
= situational and subject characteristics of ExDS
= Serum levels for fox can reveal illicit drugs
= Femoral blood/vitreous/ brain
= | evel of intoxication not predictive

“They should have just taken him to the
hospital”

= Who?
= How?

» There is NO therapy without physical control
= |n ExDS, voluntary physical compliance unlikely

= RNs and MDs cannot assess a physically aggressive
unrestrained person

= Psychiatrists do not undertake assessment or treatment
of acutely delirious persons

Pharmacologic Restraint (sedation)

= Should be implemented at the scene where possible
= EMS limitations

»ALS vs BLS

»Medical protocols/medical directors
= There is no blowdart

= Dosing and administration

»Errant darts/Escaped subjects

o ) LSS bad?
»Sedation is NOT a police procedure ki
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Multi disciplinary approach

= Cooperative agreements?
»Dispatch procedures?
» Default to EMS is NOT a policy
»BLS vs ALS
»Transport
= Drug Protocols
»i.e. Champaign, lllinois
» What happens at the hospital

knowledge

®»Police knowledge is ahead of medical

/ExD Response M \

ExD Indi
]

The condition referred ta a3 “Excited Delirium,

whether  distinct malady or » confluence of

other diseases, disorders, and affitions,

constitutes a medical crisis irst, Subjects can

present a number of signs and symptoms in

law enforcement settings.

O Extremely aggressive or vidlent behavior

0 Does ot respond to palice presence

o

e
Observe and record the signs and
behaviors related to this syndrome for
early medical intervention. Handle
primarily as a medical condition.

{ CONTROL

0 Attractedto bright Rghtéfloud sounds

O Naked/partidlly dothed (out of place)

O Constantorinear constant physical activity
0 Hot to thatasch

O Rapid breathing

O Profuse sweating

O Insensitive tofextremely tolerant of pain
O Excessive strength (out of proportion)

O Doesnottire despite heavy exertion

xcted eleium £40]Pose Wt e 0111

Control restrain subject as
s00n as possible to decrease problems.
related to a prolonged struggle.

Apply sedation in the field as soon
as possible to help stop/reverse
the process.

‘Take to hospital as soon as possible

et

& i A

Summary

= Use of force is rare

= Sudden in custody death is rare

= 1/4828 or 0.02% UofF

= 1/3,250,000 inferactions or 0.00003% of police interaction
1/100 subjects with 6 or more ExD features (1%)

= 1in 8.5 use of force events has >3 ExD features
= Subject who died in our study had all 10 features

= Scientific study cannot explain away inappropriate use of force

= /The behavior of the subject during the event is extremely important
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= No force modality has proven causal in sudden in custody death
= Know where CEW darts went

= Positional asphyxia exists but is not the same as transient prone
positioning

= Sedation at the scene is not a guarantee of safety
= Forensic autopsy is necessary, medical records are essential

ALL OF YOU,
and assorted
oft

Questions?e

christinehallmd@gmail.com
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ABSTRACT

There has, to date, been no prospective description of the frequency with which police officers encounter
individuals who display signs of excited delirium syndrome (ExDS). The ability to document the rela-
tionship between signs of excited delirium and subject outcomes and then determine the underlying
pathophysiology that results in morbidity and mortality is necessary in order to determine the case
definition for ExDS in live individuals. We prospectively evaluated the frequency of signs of ExDS in
a cohort of consecutive subjects undergoing use of force by law enforcement officers (LEOs) and
determined the frequency with which those features were encountered alone and in combination. Data
were collected prospectively for all subjects undergoing use of force (UOF) by LEOs in a single police
agency from August 2006 until August 2009. Ten previously published signs of EXDS were prospectively
recorded by officers: pain tolerance, constant/near constant physical activity, not responding to police
presence, superhuman strength, rapid breathing, not tiring despite heavy physical exertion, naked/
inappropriately clothed, sweating profusely, hot to the touch, and attraction to/destruction of glass/
reflective surfaces. UOF occurred in 1269 of 1.56 million police—public interactions (0.08%, 95% CI 0.08,
0.086). Of subjects undergoing police use of force, 1101/1269 or 86.8% (95% CI 84.8%, 88.6%) were assessed
as having effects of emotional disturbance, drugs, alcohol or a combination of these comorbidities at the
scene at the time of the UOF and 837/1269 or 66% (95% CI 63.3, 68.6) were violent at the time of the UOF.
Excluding violence, 655/1269 (51.6% 95% CI 48.8, 54.4) had no signs of EXDS at the time of UOF and
another 405/1269 (31.9% 95% CI 29.4, 34.6%)) had only one or two signs of EXDS at the time of UOF. The
remaining 209/1269 (16.5%, 95% CI 14.5, 18.6) had 3 or more concomitant signs of ExDS at the time of
UOF. One person died in our cohort who was experiencing 10 concomitant features of ExDS at the time of
the UOF event. With only one death in our 3 year prospective cohort, we cannot comment on causality or
correlation between number of Excited Delirium signs and mortality. Further study must be undertaken
to determine whether correlation exists between higher numbers of EXDS signs and physiologic
measures of acute underlying pathology in live subjects.
Conclusions: Law enforcement officers and other prehospital care providers can recognize and describe
symptoms of EXDS in the field at the time of interaction. Even though police use of force is rare over 15%,
or approximately 1 in 6, of individuals undergoing police UoF have 3 or more concomitant signs of
Excited Delirium at the time of the UoF event. The single death in our cohort occurred in an individual
with 10 concomitant signs of ExDS. Future work including further clinical outcome data will determine
whether higher numbers of concomitant signs of ExDS predicts subject morbidity or mortality and
whether any specific symptoms or symptom cluster is associated with death. If so, a case definition will
be able to be fully described.

© 2012 Elsevier Ltd and Faculty of Forensic and Legal Medicine. All rights reserved.
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1. Introduction

Excited delirium syndrome (ExDS) has been defined by DeMaio
as “combative and/or violent behavior” associated with delirium
which is, “an acute (minutes to hours), transient disturbance in
consciousness and cognition; disorganized and inconsistent
thought processes; inability to distinguish reality from hallucina-
tions; disturbances in speech; disorientation to time and place;
misidentification of individuals.”' The majority of the medical
literature on the topic of excited delirium syndrome comes from
forensic scientists and medical examiner offices, reviewing post-
mortem presentations.>~® There are a number of other cohort
reviews and case series that try to define presenting features/
characteristics of ExDS but are limited by the retrospective review
process that relies on spontaneous documentation of non
standardized information.”~ That methodology enables some
evaluation of reported clinical characteristics of ExDS but recording
bias precludes the ability to accurately determine what proportion
of subjects encountered by police officers can be anticipated to have
signs of EXDS at the time of the police public interaction. Recently,
the American College of Emergency Physicians (ACEP) convened
a task force to better review this topic and their findings were
published confirming that ACEP has joined the National Association
of Medical Examiners (NAME) in recognizing ExDS as a diagnostic
entity.'® However, there is not a succinct case definition of excited
delirium syndrome at the present time, in part because there has not
been prospective documentation of the frequency with which
features occur alone and in combination in the diverse cohort of
individuals who interact with police. Additionally, failure to
describe the clinical features of Excited Delirium Syndrome in live
individuals means that clinical measures of underlying patho-
physiology have not been evaluated in specific groups of individuals
demonstrating signs of excited delirium syndrome prior to death. It
is unknown whether there are specific clinical features that can
define the tipping point between the simple presence of psycho-
motor agitation vs. the profound agitation and concomitant meta-
bolic compromise of excited delirium that ends in a sudden and
unanticipated death. It is unknown whether any specific symptoms
or symptom clusters clearly predict morbidity or mortality for
persons who display ExDS characteristics. Defining the frequency
with which signs of EXDS are found in live individuals prior to death
is the first step in determining a case definition for EXDS, in deter-
mining the group in whom physiologic assessment should be
undertaken, in directing targeted interventions and in identifying
the risk of death for persons with signs of EXDS.

We sought to prospectively describe the characteristics of
subjects who undergo police use of force, to evaluate the frequency
with which signs of ExDS were present alone and in combination in
subjects undergoing use of force by police officers, and to deter-
mine the frequency of death in a cohort of individuals displaying
those signs.

2. Methods

This was a prospective, single police agency and multiple
receiving center study in which all subjects who were encountered
by law enforcement officers and had use of force applied to them
were enrolled. Officers documented signs of excited delirium in
these subjects prospectively by completing data fields that were
buried within the in-car electronic use of force reporting docu-
mentation used by the agency. The clinical characteristics/signs
that officers documented have been previously described as being
suggestive of excited delirium syndrome and include: violent
behavior, tolerance to pain, constant or near constant physical
activity, subject not responding to police presence, superhuman

strength, rapid breathing, does not tire despite heavy physical
exertion, naked or inappropriately clothed for the environment,
sweating profusely, hot to the touch, and attraction to or destruc-
tion of glass or reflective surfaces."'%"'? No specific training was
given to officers regarding the definition of these clinical signs of
excited delirium since each of these signs is a common sense,
practical finding that is clinically obvious to even an untrained
observer. For example, the variable “hot to the touch” was indicated
present if the officer in contact with the subject perceived the
subject’s skin as hot, it was not defined by a specific range of
temperature. Signs of excited delirium were not mutually exclusive
and officers could indicate any number of signs without restriction
or could indicate that the subject displayed none of the features.

In addition officers recorded prospectively whether the subject,
in the impression of police officers with information only available
at the scene was suffering emotional distress, was intoxicated with
drugs and/or was intoxicated with alcohol, was emotionally dis-
tressed and intoxicated with drugs and/or alcohol, or was
demonstrating none of these comorbid conditions.

Patients were included if the officer implemented any use of
force above the simple escortive behavior that is commonly
referred to by police agencies as soft hands control. Thus, we
defined the use of force as any of the following alone or in
combination: use of physical stuns (application of a specifically
targeted blow to a nerve plexus such as the peroneal nerve or the
brachial plexus), physical strikes (kicks or open hand strikes) or
physical takedown techniques (arm takedowns or leg sweeps), OC
spray, baton and/or Conductive Energy Weapons (TASER X26) alone
or in combination with any of the other force modalities, including
firearms, described here. Every duty officer in the involved police
service has access to a TASER and does not need to call for
a supervisory oversight to use it. Special teams employ tactics such
Arwin, beanbag, and K9, however, special teams activities are not
included in the general duty statistics of this study.

The agency that participated is a municipal service whose
contract is to police the entire metropolitan area of a large Canadian
city. The police service has 1979 operational sworn officers and
provides all policing services to all areas of the city, thus all use of
force events are included in the data from this agency. The city has
a population of 1,182,446, covering an area of 726.5 km? (280.5 sq
mi) of urban, suburban, rural and remote areas.

Human subjects’ committee approval was obtained at the rele-
vant University Institutional Review Board (IRB). We are prohibited
by privacy considerations imposed by the IRB from identifying the
relevant university in publication because the naming of that
university in this publication enables the public identification of
the single study subject who died. Data were entered into a data-
base (Access, Microsoft Corporation, Redmond, WA) with 20% of the
data double entered and cross checked for accuracy. Descriptive
analysis was performed and observed proportions were deter-
mined with standard methods. Cls were calculated using Stata©
Version 10, Statacorp, Redmond, TX; with Yates’ continuity
correction for small numbers where appropriate.

3. Results

Over the thirty-six month study period, 1269 use of force events
occurred out of 1.56 million police public face-to-face interactions
where officers were in the direct physical proximity of a member of
the public; which determines that 0.08% (95% CI 0.08%, 0.086%) of
all police public interactions included the use of force. In other
words, in over 99.9% of police public interactions, no use of force
above soft hands techniques occurred. This finding was stable
across three years of study. Data was collected for all use of force
events.
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Table 1 demonstrates that the majority of individuals in whom
police use force were male and had evidence of a comorbidity
detected by police officers at the scene at the time of the event,
defined as the officers prospective description of the subject being
intoxicated, emotionally distressed or a combination of intoxicants
and/or emotional distress. The vast majority of subjects were
affected by one or more of these conditions according to prospec-
tive assessment by the officers at the scene. Overall, 307/1269
(24.2%, 95% CI 21.9%, 26.6%) subjects were assessed as suffering
from emotional distress, of whom 78.8% were male. Only 116 (9% of
the entire UoF cohort 95% CI 7.6, 10.9%) of those were described as
having emotional distress without evidence of intoxication with
one or more intoxicants. Overall, 985/1269 (77.6%; 95% Cl 75.2%,
79.9%) subjects were assessed by officers as having consumed one
or more intoxicants with or without concomitant mental distress.

Table 1 also indicates the total number and proportion of indi-
viduals in our cohort with each clinical ExDS feature documented
prospectively by officers at the scene at the time of the use of force
encounter. The majority, 66% of the total cohort, demonstrated
violence or extreme aggression at the time of the use of force
encounter. Since violent events are not anticipated to be unique to
individuals in a state of excited delirium and two thirds of the
cohort was described to be violent at the time of the interaction,
including individuals with no features of excited delirium, we
believe that the presence of violence will not serve as a potential
discriminator between subjects suffering from Excited Delirium
Syndrome and those who are not. Thus, further results and
discussions of Excited Delirium Syndrome characteristics related to
the ten remaining features of Excited Delirium, excluding violence.

Table 2 demonstrates the frequency with which each of the ten
remaining signs of ExDS were encountered, beginning with indi-
viduals who displayed all 10 previously published features of ExDS
at the time of the interaction, and continuing down to individuals
with no features of ExDS. With violence excluded, over half of the
cohort of subjects undergoing police use of force demonstrated no
other signs of ExDS at the time of the interaction with police
(Table 2). Another 405 (31.9%; [95% CI 29.4%, 34.6%] had only one or
two signs of ExDS. In the 1269 subjects undergoing police use of
force, 209 subjects (16.5%; 95% CI [14.5%, 18.6%]) of the cohort had
three or more signs of EXDS at the time of police UOF — approxi-
mately 1 in 6 use of force events.

Table 1

Demographics, comorbidities assessed at the time of use of force and documentation
of clinical features of Excited Delirium Syndrome (ExDS) at the time of use of force in
1269 consecutive subjects.

N % Cohort (95% CI)
Age (mean) 31 IQR 22, 39
Male 1114 87.9 (85.9, 89.5)
Gender not recorded 2
Comorbidities assessed at the scene 1101 86.8 (84.8, 88.6)
Emotionally Disturbed Person (EDP) only 116 9.1 (7.6, 10.9)
Alcohol only 505 39.8 (37.1,42.5)
Drugs only 133 10.5 (8.8, 12.3)
Any combination of comorbidities 347 27.3(24.9,29.9)
No ExDS characteristics 282 22.2 (20, 24.6)
Violent behavior 837 66.0 (63.3, 68.6)
Pain tolerance 264 20.8 (18.6, 23.1)
Constant/near constant activity 313 247 (22.3,27.1)
Not responsive to police presence 275 21.7 (19.4, 24.0)
Superhuman strength 137 10.8 (9.1, 12.6)
Rapid breathing 123 9.7 (8.1, 11.5)
Doesn't fatigue 112 8.8 (7.3, 10.5)
Naked/inappropriately clothed 94 7.4 (6.0,9.0)
Sweating profusely 62 49(3.8,6.2)
Hot to touch 44 3.5(2.5,4.6)
Glass attraction/destruction 36 2.8 (2.0,3.9)

Table 2

Combinations of 10 possible concomitant Excited Delirium Syndrome features in
1269 consecutive subjects in whom police used force. Note: violence excluded as
a feature.

Number of concomitant features n % Cohort (95% CI)
10 3 0.2 (0.05, 0.7)

9 12 0.9 (0.5, 1.6)

8 6 0.5 (0.2, 1.0)

7 8 0.6 (0.3,1.2)

6 8 0.6 (0.3,1.2)

5 32 2.5(1.7,3.5)

4 47 3.7 (2.7,4.9)

3 93 7.3 (5.9,8.9)

2 138 10.9 (9.2, 12.7)
1 267 21.0(18.8,23.4)
0 655 51.6 (48.8, 54.4)

It should be noted that not all individuals with large numbers of
concomitant clinical signs of ExDS had all the same signs. Cluster
analysis was undertaken to determine whether a unifying cluster of
core features was always present but it was not. Other than the
predominance of violence (which was excluded) we did not find
that individuals began with a core group of a few central standard
features and then progressed stepwise through additional features
until all of the known signs of EXDS were concomitant.

For the 1269 subjects in our study, we evaluated whether the
presence of three or more concomitant signs of EXDS was associ-
ated with an increased odds of being assessed by officers to be
under the influence of drugs and/or alcohol or to be suffering from
emotional distress (Table 3). The odds of being assessed as being
drug intoxicated or suffering from emotional distress were signif-
icantly higher for those individuals with 3 or more signs of Excited
Delirium but individuals with 3 or more features of Excited
Delirium were less likely to be assessed as alcohol intoxicated
whether alcohol intoxication was thought to be alone or in
combination with drugs and/or emotional disturbance.

Because of previous study documenting the presence of
hyperthermia in the presence of dopamine transport dysregulation
and in excited delirium syndrome ending in death, we were very
interested in the frequency of tactile hyperthermia (variable: hot to
the touch) in the cohort of individuals undergoing police use of
force simply described as an officer’s impression that the individual
was hot to the touch. We found that a significantly larger propor-
tion of individuals who were described as hot to the touch had 3 or
more concomitant signs of ExDS as compared to individuals who
were not described as hot to the touch by officers at the scene
(Table 4). The difference in the proportion of individuals with three
or more concomitant signs of ExDS is statistically significant at 66%,
with a 95% confidence interval for the difference of between 53%
and 71%, with Yates’ continuity correction.

4. Discussion

We found that police use of force was a rare event involving
predominantly male subjects who were assessed by officers as
being in states of intoxication and/or emotional distress at the time
of the police public interaction. Privacy restrictions prevented us

Table 3
Odds of assessed comorbidity if subject had 3 or more signs of Excited Delirium
Syndrome.

Comorbidity assessed by officers as OR comorbidity if >3 95% CI
present alone or in combination signs ExDS

Any drug intoxication N = 394 5.64 (4.1,7.7)
Any EDP N = 307 233 (1.76, 3.20)
Any alcohol intoxication N = 810 0.90 (0.66, 1.22)
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Table 4
Presence of tactile hyperthermia.

N Number with >3 % With >3 signs of
signs of ExDS ExDS (95% CI)
Hot to the touch 44 42 95.5% (84.5, 99.4)
Not hot to the 570 167 29.3% (25.6, 33.2)

touch

from collecting data on all police public interactions, thus, our
study cannot document the frequency with which police public
interactions include individuals in a state of intoxication or
emotional distress but do not include the use of force. The
predominance of intoxication(s) alone or in combination with
emotional distress illustrates the great situational difficulties that
exist when a police public interaction becomes a use of force event.
Given the profile of subjects in whom police used force in our study,
it is anticipated that the nature of the individuals and situations at
play may significantly hamper the applicability of and anticipated
success from verbal de-escalation techniques in some situations.

Further, we believe the finding that 99.92% of police public
interactions did not involve a police use of force across three
consecutive years of study is important in emphasizing the success
that most officers have in interacting with most members of the
public; a finding that does not cry out for widespread improved de-
escalation training. These findings are consistent with those of
other authors who document police use of force at 1% or less of
police public interactions.!> Even with evidence of abnormally
behaving subjects, there were only 1269 use of force incidents in
over 1.5 million total police public interactions where a police
officer and a member of the public were within physical proximity.
We did not restrict our study to upper level uses of force, but rather
began our data collection as soon as more than simple escortive
techniques were used and we are confident that even relatively low
levels of police use of force are reflected in our cohort.

Some will argue that sudden in custody death has occurred with
force applications as simple as a pair of handcuffs, but since sudden
in custody death has been documented primarily in agitated,
incoherent and struggling individuals, we would raise the question
of how those handcuffs came to be applied in an incoherent indi-
vidual without at least some contact above simple “come along”
techniques."'* These observations raise the importance of having
a definition of use of force when comparing data within and
between police agencies and in having police agencies record their
use of force practices. Comparison data between police agencies
will not be useful if the definition of levels of force and the
parameters used to evaluate use of force are not similar or have not
been described in enough detail to determine their comparability.
We also believe that further study is required to document the
number of individuals involved in interactions with police in which
force is not used who are in a state of emotional distress and/or
intoxication. Privacy restrictions prevented us from specifically
evaluating this cohort of individuals in our study.

We anticipated that the syndrome of ExDS might be rare, and
found that the majority of subjects with whom police used force
had fewer than three concomitant clinical characteristics of ExDS.
To limit recall bias for signs of ExDS, we included a checklist of
previously documented clinical characteristics of EXDS within the
normal use of force report for the police agency which is part of the
in-car computer reporting system. The use of force report and the
checklist within it was completed at the conclusion of the inter-
action and prior to the end of the shift by one officer for any use of
force event as is the usual practice for the involved agency, thereby
limiting recall bias and recording bias if two or more officers
completed a report for the same event. Some may suggest that the

presence of a checklist generated positive recall bias, however, the
vast majority of subjects had fewer than three features indicated
and more than half of subjects undergoing police use of force had
the checklist item “none of the above” indicated. Clearly, giving
police officers a checklist of signs did not compel them to find the
features present.

While the majority of our study subjects had few concomitant
characteristics, we believe that, in keeping with previously pub-
lished research on sudden in custody death, those rare subjects
with many concomitant features of EXDS represent the high risk
group in whom sudden in custody death occurs."'¥~'7 The only
subject who died in our study had all 10 features of ExDS
concomitantly at the time of his interaction with police. Describing
prevalence with which multiple concomitant features of excited
delirium syndrome are encountered enables the next step, which is
to link the observations of excited delirium features in the field to
medical outcomes analysis and to complete physiologic investiga-
tion in individuals with higher numbers of signs of Excited Delirium
to determine where, in live individuals, a case definition of excited
delirium rests.

We found that within the group of individuals with three or
more concomitant features, there is variation in the exact features
in each individual. Cluster analysis proved fruitless in determining
a specific central cluster of signs seen in all persons with higher
numbers of signs of ExDS. We believe that this is because multiple
underlying pathologies are at play in the generation of an agitated
state in individuals with whom police interact."®1*18 For example,
even though the initial descriptions of excited delirium came from
cases involving cocaine intoxication,'® in keeping with the medical
literature, some of our cohort with higher numbers of ExDS signs
were thought to have psychiatric distress alone"1?1218.20

In our study, subjects with multiple concomitant signs of ExDS
were less likely to have known or suspected alcohol intoxication
documented by police officers. This finding makes clinical sense
since alcohol ingestion would serve as a psychomotor depressant
for most individuals. However, it is unknown at what point stim-
ulant drug ingestion would override the suppressive effects of
alcohol, particularly in the case of cocaine combined with alcohol.
Conversely, individuals with higher numbers of signs of ExDS were
more likely to be assessed as having evidence of drug intoxication
or emotional distress by the police officers at the scene. We cannot
comment on whether the presence of high numbers of features led
the officers to presume the individual was drug intoxicated or
mentally ill or vice versa. However, of the three individuals in our
cohort with all ten features of ExDS, one was described by officers
as suffering from emotional distress alone, the other two were
described as a combination of emotional distress and drug intoxi-
cation. Either way, it is clear that officers can recognize multiple
features of ExDS in the field, and do not always attribute those
features to drug intoxication alone. This is an important point in the
education of police officers and other prehospital personnel. It is an
error in judgement to assume that signs of Excited Delirium are
only associated with illicit drug use and that individuals with
agitation and delirium thus are best processed through legal
venues. If interventions are to be made in mitigating death, the
point in having police officers and other prehospital personnel
recognize the presence of multiple features of ExDS is to expedite
the transport of that individual for medical assessment and care.
Immediate medical attention can only be optimized if EXDS signs
are recognized and personnel are given the tools to do so.

The presence of tactile hyperthermia (being described as hot to
the touch) emerged as an interesting characteristic that also gives
credence to the presence of many concomitant features as being
representative of an abnormal underlying physiologic process.
People in our study who were described by officers as being hot
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were significantly more likely to have three or more characteristics
of ExDS than those who were not described as being hot. Anec-
dotally, in two individuals who the officers described as hot, case
notes included spontaneous comments such as “he was a human
blast furnace” and “I could tell he was hot from three feet away”. In
our cohort, all 21 subjects who had 8 or more concomitant features
were described as hot. Other researchers have examined the
physiology through which excited delirium may become a fatal
state and dysregulation of dopamine receptors with resultant
uncoupled heat regulation has been discussed as a potential
harbinger of death.”'2* Whether the presence of tactile hyper-
thermia predicts morbidity or mortality, and thus serves as a “tell”
for police officers in anticipating imminent death remains to be
seen. Even though the individual who died in our study was
described as hot to the touch, the presence of a single unexpected
death in three consecutive years of our study does not enable
statistical evaluation of the association between this feature and
death.

The individual who died suddenly during our prospective data
collection displayed all 10 features of excited delirium concomi-
tantly at the time of the police use of force. However, the presence
of a single death in our study does not enable statistical evaluation
of the number or nature of features of Excited Delirium as
a predictor of death. We continue to collect data in order to further
investigate this important question.

At this time, because of the rare occurrence of death in
custody in our cohort, our study is limited to defining the inci-
dence of Excited Delirium clinical characteristics in subjects who
underwent police use of force, using a definition of use of force
that begins at the lowest possible level of actual force application.
Privacy restrictions prevented retrospective evaluation of police
records for the presence of ExDS features in all individuals who
were in contact with police for any reason during the study
interval. There is little doubt that individuals with some features
of ExDS interact with police and no force is used. However,
because use of force defined the entry point for our study, we are
unable to comment on the frequency of or outcomes for indi-
viduals with features of ExDS, emotional disturbance and/or
intoxicated states in subjects who do not undergo police use of
force.

Similarly, while there is little doubt among researchers and
police agencies that some individuals who demonstrate ExDS
symptoms find themselves repetitively the subjects of police
interest, privacy laws prevented the collection of subject identifiers,
thereby eliminating our ability to evaluate our data for repetitive
contact with the same individual. It is anticipated that within this
cohort, there are some individuals who are multiply represented.
Even so, each time an individual interacts with police represents
a new clinical situation with new clinical risks and as such even
multiple presentations of the same individual add to the body of
knowledge regarding the frequency with which police officers
encounter the entity EXDS in the field. We hope to work with
privacy protection regulations such that this variable can be eval-
uated in future.

Data for this study were collected by police officers at the scene
at the time of their interaction with the subject of interest. Data
recorded reflect the officers’ impressions of the situation at the
time of the event and do not rely on post hoc confirmation of the
presence or absence of specific medical diagnoses or toxidromes.
While it is enticing to request correlation of such findings with
toxicology assessment made following the use of force event, the
reality is that many subjects are not and need not be transported to
hospital and those that are do not often have comprehensive
toxicology assessments carried out. Thus, reliance on toxicology
assessments to determine which subjects were and were not

intoxicated would result in significant measurement bias in allo-
cating those descriptors. The results of our study and the catego-
rizations within it are reflective of real world practice and the
officers’ assessment of comorbidity reflects the true street envi-
ronment in which operational decisions are made. These decisions
are and will continue to be based on information that is immedi-
ately available at the scene, based on the assessments of the
personnel in contact with the individual without the ability to
clarify or confirm, and without the luxury of time to make
a detailed management decision based on information that cannot
be gained until after the fact. The construction of decision making
strategies or algorithms to manage individuals with proven intox-
ication in one manner and emotionally disturbed individuals with
negative toxicologic screens in another would be completely
arbitrary and useless on the street. Lastly, the immediate emer-
gency treatment of the undifferentiated agitated and combative
patient does not depend on a completed toxicologic assessment but
is based in the use of broad spectrum sedating agents with the goal
of gaining physical control of the individual in order to begin to
manage the effects of sympathetic stimulation regardless of the
underlying cause.?>~28

5. Conclusions

Law enforcement officers and other prehospital care providers
can recognize and document signs/characteristics of ExDS in the
field at the time of interaction. While police use of force is rare, over
15% of individuals undergoing police UoF (or 1 in 6) have 3 or more
concomitant signs of Excited Delirium at the time of the UoF event.
The single death in our cohort occurred in an individual with 10
concomitant signs of ExDS. Future work including further clinical
outcome data will determine whether higher numbers of
concomitant signs of EXDS predicts subject morbidity or mortality
and whether any specific symptoms or symptom cluster is associ-
ated with death. If so, a case definition will be able to be fully
described and directed interventions explored in an attempt to
mitigate sudden in custody death.
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