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Abstract—Pepper spray use has gained momentum since 1992 

and although the active ingredient is readily available, it is considered 
a weapon with restricted use in many regions, including The 
Bahamas. In light of controversy in the literature regarding the 
severity of presenting respiration complaints among individuals post-
acute exposure of pepper spray inhalation, this descriptive case series 
study was conducted to assess the respiratory status of persons 
evaluated during a mass casualty in The Bahamas. Parameters noted 
were patients’ demographics and respiration severity determined via 
clinical examination findings, disposition and follow-up review of the 
20 persons. Their most common complaint was difficulty breathing 
post exposure. Two required admission and stayed for <24 hours 
uneventfully. All cases remained without residual complaints upon 
follow-up. Results showed that although respiration difficulty was 
perceived as the most detrimental of presenting complaints, it was 
noted to be mostly subjective with benign outcome. 

 
Keywords—Acute Pepper Spray Inhalation, Capsaicinoids, 

Oleoresin Capsicum, Pepper spray, Respiratory severity severity. 

I. INTRODUCTION 
HE use of pepper spray, since 1992, has gained much 
momentum within the arena of law enforcements and self-

defence in subduing potentially violent individuals, and as a 
chemical weapon to facilitate criminal acts [1], [2]. The active 
ingredient Oleoresin Capsicum (OC), which is derived from 
the hot cayenne pepper plant, is considered a naturally 
occurring inflammatory agent that is 300 times hotter than 
Jalapeno pepper [3], [4]. Although the active ingredient is 
readily available in many local produce stores, pepper spray is 
considered to be a weapon. Its use is restricted in many 
regions, including The Bahamas, both as a law enforcement 
and personal defence weapon [3], [4]. Limited controlled 
clinical studies have been conducted regarding human 
respiratory health and pepper spray exposure with varying 
controversial results and characteristic correlations with the 
presentation or severity of respiratory status [1], [2]. The 
varying responses ranged from minimum to severe respiratory 
effect, which can be potentiated by the presence of certain risk 
factors [4]-[10].  

In light of controversy in the literature, limited human 
clinical studies regarding acute pepper spray inhalation 
exposure, its respiration effect severity and the recent 
utilization of pepper spray as a chemical weapon during a 
robbery attempt in the local region, with themajor presenting 
complaints pertaining to difficulty breathing and respiratory 
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status the case series study was conducted to ascertain the 
severity of the presenting respiratory complaints.In The 
Bahamas,this was the first noted large scale chemical agent 
use as a weapon, and the first pepper spray related exposure 
mass casualty experienced by the emergency departments of 
the private health  institution of 

Doctors Hospital Health Service (DHHS), and the public  
health facility of the Princess Margaret Hospital (PMH).This 
was also the first pepper spray respiratory effect human study 
done in the Caribbean region.   

II. MATERIAL AND METHOD 

A. Objective 
A descriptive case series study was conducted with the 

objective of assessing the severity of respiratory complaints of 
patients’ post-acute pepper spray inhalation involvement 
during a mass casualty in The Bahamas in light of 
controversies in the literature. 

B. Methodology 
Data relevant to the study was obtained from documented 

information in the medical notes and via telephone follow-up 
review interview of personsthen exposed to pepper spray. 
Study parameters included patient demographics, presenting 
complaints, past medical history, and examination findings. 
Respiratory status severity was determined according to 
clinical findings. Also measured were documented emergency 
room management, patients’ final disposition, and follow-up 
results. Follow-up review of each patient was conducted by 
telephone interview ten days after their initial presentation. 

C. Ethical Consideration 
Confidentiality was maintained with patients’ information 

and ethical consideration and approval to conduct the study 
was requested and obtained from the Joint Ethics Committee 
of the Public Hospitals Authority and The University of the 
West Indies School of Clinical Medicine and Research in The 
Bahamas.  

III. RESULTS 
A total of 20 individuals reported exposure to pepper spray. 

Results pertaining to medical and social history, demographic 
characteristics and mode of transport to the emergency 
department (ED) of the 20 individuals who reported exposure 
are outlined in Table I. Seventeen of the 20 individuals 
reporting pepper spray exposure were transported to the ED of 
the PMH and DHHS for acute evaluation and management of 
resultant complaints. Fourteen were transferred to the private 

B. Michelle Sweeting 

Mass Casualty Acute Pepper Spray Inhalation 
Respiratory Effect Severity 

T 



International Journal of Medical, Medicine and Health Sciences

ISSN: 2517-9969

Vol:7, No:6, 2013

238

D
ad
te
D
as
ha
to
In
an
pa
w

ra
43
ha
ill
as
pa
oc
no
12
de

D

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

co
fo
de

HHS and thr
dditional three
lephoned the 
HHS. They ea

s a result of be
ad refused bei
o ensure if any
nformation sub
n emergency r
ast medical h

warranting ED 
All patients 

anged between
3.6 of standar
aving a medi
lness, of wh
sthmatics. One
acks of cigar
ccasionally. N
oted. The bod
27lbs to 288lb
eviation was +

 

DEMOGRAPHIC C

Characteristic

Number of patien
         ED present
         ED telepho
    Mode of transp
         Ambulance
         Private veh
    Gender 
         Female 
         Male 
    Age 
         Age range 
         Mean age 
    Weight (lbs) 
         Weight ran
         Mean weig
    Chronic illnes
         Hypertensio
         Asthma 
    Social history 
         Cigarette sm
         Alcohol 
         Illicit drug 
    Allergy history
         Penicillin 

Difficulty b
omplaint and
ollowed by co
escending ord

 

ree to the pub
e persons con
ED of PMH 
ach reported t
eing exposed 
ing transferred
y precautionar
bsequently ob
room physicia
history was c
presentation. 
reporting ex

n 27 years an
rd deviation 
ical history i

hich three we
e patient was 
rettes daily a
No illicit dru
dy weight of th
bs with a mea
+ 38.27. 

T
CHARACTERISTICS

ACUTE PEPPER

c 

nts reported expo
tation 
one contact 
port to ED 
e 
hicle 

(years) 

nge 
ght 
s history 
on 

moker 

use 
y 

breathing was
d was presen
oughing, chest
der, as outlined

blic health fa
ntacted the ED
and the other 
to have experi
to the pepper
d to the ED; b
ry measures sh
btained from 
an that include
considered un
 

xposure were
nd 59 years ol
of + 5.92. Fi
nclusive of a
ere hypertens
a heavy smok

and seven pat
ug use or kn
he patients fel

an of 176.75 o

TABLE I 
S OF PATIENTS RE
R SPRAY INHALAT

Patien

osure 

43

176

 

s the most 
nt in all acu
t tightness an
d in Fig. 1. 

acility of PM
D by telephon
contacted the

ienced no com
r spray, and th
but contacted 
hould be main
the three pers
ed clinical sta

nremarkable a

e women. Th
ld, with mean
ive patients r
a diagnosed 
sive and two
ker, who smok
tients drank 

nown allergie
ll within the r

of which the s

EPORTING EXPOS
TION  

nts Demograph
 

20 
85% (17) 
15% (3) 

 
58.8% (10) 
41.2% (7) 

 
100% (20) 

0 
 

27 – 59 
3.6 (SD +  5.92) 

 
127 -288 

6.75 (SD +  38.27
 

15% (3) 
10% (2) 

 
5% (1) 

0 
0 
 

5% (1) 

common pre
ute cases. Th
nd throat irrita

MH. The 
ne; two 
e ED of 
mplaints 
herefore 
the ED 

ntained. 
sons by 
atus and 
and not 

he ages 
n age of 
reported 
chronic 
o were 
ked 1-2 
alcohol 

es were 
range of 
tandard 

URE TO 

hics 

7) 

esenting 
his was 
ation in 

 

tea
sho
ex
tha
bre
sub
in 
rat
we
inc
ex
pa
ev
 

E

 
 

  
  
  
  
  
  
  
  
  

 

 

ne
wh
pa
req
of 
8 m
mi
be
ad
wh

Fig. 1 Present

Additional c
aring or eye
oulder pain th

xposed environ
at was present
eathing comp
bjective. Exam
Table II. Vit

te, respiratory
ere normal in
creased resp

xamination fin
atients; and ho
ventually admi

EXAMINATION FIN

 Examination 

  Number of Acu
  Normal Vital Si
  Increased Respi
  Increased Pulse
  Elevated Blood 
  Coughing 
  Wheezes 
  Hoarseness 
  Shoulder pain 

Management 
bulization for
ho suffered th
atient suffering
quired no ED 

f DHHS were 
minutes and 
inutes. Admis
 confirmed. 

dmitted showe
hich was une

ting complaints

complaints in
e discomfort.
hat accidental 
nment. One pa
t prior to the i
plaints were 
mination findi
tal signs whic
y rate and oxy
n over 50% 
piratory rate
ndings. Whe
oarseness was
itted. 

TA
NDINGS OF ACUTE

SPRAY 

Findings 

ute Patients 
igns 
iratory Rate 
 Rate 
Pressure 

administered
r twelve patien
he secondary 
g from a sore
management

discharged wi
a maximum s
ssion and disc

Follow-up o
ed a less than 
eventful. Foll

s of pepper spra

ncluded skin 
. Two patie
falls while at

atient compla
incidence.  M

transient an
ings of the ac

ch included bl
ygen saturatio
of acute ca

es were th
eezing was a
s noted in two

ABLE II 
E PATIENTS EXPO
INHALATION  

Patient

 

d in the ED in
nts, analgesia 
injury should

e throat. Four
t. All patients 
ith a minimum
stay of 2 hou
charge times 
of the two 
24 hours hos
low-up of th

ay exposed patie

irritation, in
nts complain
ttempting to f
ined of a sore

Many of the dif
nd document

cute cases are
lood pressure
on and tempe
ases. Coughin
he most co
auscultated i
o patients wh

OSED TO ACUTE P

ts Demographi
 

17 
  58.8% (10) 
 35.3% (6) 
 17.6% (3) 
5.9% (1) 

 23.5% (4) 
 11.8% (2) 
 11.8% (2) 
 11.8% (2) 

ncluded beta-a
for the two p

der pain and 
r of the acute
managed in t

m stay of 1 ho
urs and twenty
for PMH cou
patients who

spital admissio
he patients te

 
ents 

ncrease 
ned of 
flee the 
e throat 
fficulty 
ted as 
shown 

e, pulse 
erature, 
ng and 
ommon 
in two 
o were 

PEPPER 

ics 

agonist 
patients 
a third 
e cases 
the ED 
our and 
y-three 
uld not 
o were 
on stay 
en day 



International Journal of Medical, Medicine and Health Sciences

ISSN: 2517-9969

Vol:7, No:6, 2013

239

fo
as

an
O
O
ch
ge
an
m
de
w
co
m
Th
co
Th

oc
be
tra
20
ch
th
O
re
co
N
as
sp
co
pr
ac
th
m
sy
ex
re
la
re
in
se
up

ce
m
liv
va
th
C
he
[6
th
in

ollowing ED 
symptomatic w

 

Pepper spray
nd concentr
rthochloroben
C in inert su

hief componen
enus Capsicum
n anaesthetic 

mixture of fa
etermines the 

which is meas
ommercially 

mixtures have 
his was repo
onsistent with
he Bahamas. 
Route of pe

cular, nasal, o
e washed off
ansient incapa
0 feet [4]
hemonocicept
he release of 
C, accounts 

esponses [1]. 
omplaint of ac

Numerous deat
s being attribu
pray inhalati
oexistence of
rompted conc
cute pepper sp
hese deaths [1

mechanism and
ystem in hum
xposure in ra
esultant cou
aryngeal and 
espiratory dep
n Fig. 3; wit
everity of the 
pon the OC do

In vitro cyto
ells of human

more vulnerabl
ver cells [13
anilloid recep
he initiating 
ontrolled clin
ealth relations
6], [7], [13].H
hat adverse res
nhaled peppe

presentation
without residu

IV. D
y is available 
rations con
nzalmalonitril
ubstances [3],
nt of pepper s
m and primari
agent [5]. T

at soluble ca
potency or ho
ured in Scov
available c
an OC conce

orted by the 
h the specimen

epper spray s
oral or dermal 
f with relativ
acitation from
, [3], [5].
ors of the pri
substance P 
for the derma
Difficulty br

cute pepper s
ths have been 
uted to respira
ion exposure
f other poten
cern as to the 
pray inhalation
1], [5]. Know
d effects of OC

man beings [1]
ats produced 
ughing, bron

pulmonary 
pression, and 
thout inducin

adverse resp
ose. 
otoxicity anal
n referred to a
le to necrotic c
3], [14]. Ac
tor type-1 kn
cause of c

nical studies 
ship to pepper

However result
spiratory respo
er spray ex

n revealed a
ual complaints

DISCUSSION 
in varying ch

nsisting of 
e, Alphachlor
, [4]. Oleores
spray. It is de
ily utilized as 
he concentrat
apsaicinoids 
otness of the p
ville Heat Un
canister-contai
entration betw
local Forens

n retrieved fr

systems expo
routes, and a

ve ease, pepp
m an attack di
. Subsequen
imary afferen
and peripher

al, neurologic
reathing is a 
spray inhalatio
reported over

atory depressi
e [1], [8]-[
ntial causes 
severity of r

n exposure an
wledge is lim
C capsaicinoi
]. However, c
acute airway

nchoconstricti
oedema, che
airway cellula

ng tachyphyla
onse was sho

lyses revealed
as the BEAS-
cell death than
tivation of t

nown as TRPV
cellular cytot
in humans r

r spray exposu
ts from studie
onse was min
xposure, in 

all cases rem
s. 

hemical compo
the comp

ro-acetapheno
sin Capsicum
erived from th

a culinary sp
tion of the c
component 

pepper spray m
nits (s) [3]-[5]
ined pepper 
ween 5-15% 
sic Lab anal
om the crime

osure can occ
lthough partic

per spray can
istance range 
nt stimulatio
nt nerve endin
ral neuropepti
c or cardiac a
common pre

on exposure [
r the last two d
on caused by 
13]. Howev
for the mo

respiratory eff
nd its potential

mited as to th
ids on the resp
capsaicinoids 
y inflammatio
ion, laryngo
emical pneum
ar damage as

axis [13], [14
own to be dep

d that culture
-2B and A549
n cells of the 
transcriptase 
V1 was identi
toxicity [13]
regarding resp
ure is limited [
es conducted s
nimal with sho

otherwise 

maining 

ositions 
ponents 
one and 

m is the 
he plant 
pice and 
omplex 
of OC 

mixture, 
]. Most 

spray 
[3]-[5]. 
ysis as 

e site in 

cur via 
cles can 
n cause 
of 8 to 
on of 
ngs and 
ides by 
adverse 

esenting 
[1], [5]. 
decades 
pepper 

ver the 
rtalities 

ffects of 
l role in 
e exact 
piratory 
airway 

on with 
ospasm, 
monitis, 
 shown 
4]. The 
pendent 

ed lung 
9, were 
HepG2 
human 

ified as 
, [14]. 
piratory 
[1], [2], 
showed 
ort-term 
healthy 

ind
of 
0.9
ye
ins
 

F

Th
dir
an
ap
ass
co
ob
the
dia
On
fro

spr
fro
pe
res
Pa
air
inf
co
On
inf
bu
wh
the

we
po
ex
ne
ch
po
spr

A

C

dividuals [6], 
f sizes between
9% saline, am
ars to 35 year
spiratory flow

Fig. 3 Cellular c
epithelial; N, 

haemo
 

he occurrence 
rect OC vocal

nd requiring n
noea and resp
sociated with
ncentrations; 

bstructive lung
e effects of O
agnosed asthm
ne required n
om the ED and
There are no 
ray in the fa
om animal stu
rmeability o
spiratory arre
arainfluenza in
rway inflam
flammatory re
existing Myco
ne patient in t
fection related

ut did not exp
hen compared
e mass casualt
In America d

ere found mo
ositioning asp
xisting respira
uroleptic ma

hildren were a
otentiating the
ray. [5], [10]

A

C 

[7]. Inhalatio
n one to two

mong healthy 
rs old caused 

w which was co

changes in rats a
normal; D, epit
orrhage; AM, a

of laryngo sp
l cords contac
no intubation 
piratory arrest
h more prolon

and indivi
g diseases we
C [7], [9]. Tw

matics but did
nebulization a
d the other suf
studies in hum

ace of a respi
udies showed

of 60-fold a
est [5], [9],
nfection show

mmation res
esponse and 
oplasma pulm
the case series
d complaints 
perience prolo
d to the otherw
ty.  
deaths reporte
ore likely to 
phyxia, substa
atory or car
alignant synd
also consider
e respiratory 
], [11], [17],

on of nebulizd
micrometre (
subjects betw
an increase o

onsidered a be

after inhaled pe
thelial dysplasia
alveolar haemor

pasm was rare 
ct, not lasting 

intervention 
t, were also ra
nged exposur
iduals suffer
ere considere

wo patients in 
d not suffer pr
and was subse
ffered no ill e
man regarding
iratory infecti
d a 60-fold i
and an incre
, [15]. In a

wed a three to 
ponse, a 
prolongation 

monis infection
s exhibited up
prior to pepp

onged or mor
wise healthy 

ed as a result 
be caused by
ance or drug
rdiovascular i
drome [5]. E
ed as being 
effects and 

 [18]. The m

B

D

d Capsaicin pa
(μm), in ethan
ween the ages
of 35 ± 6% in
enign outcom

epper spray. L, l
a; BM, bronchi
rrhage [13] 

 and associate
beyond 45 se
[5], [8]. Cy

are, and found
re of increase
ring from c
d more sensi
the case serie
olonged comp
equently disc
ffects. 
g exposure to 
ion however 
ncrease of va
ease likeliho
addition coe
five-fold incr
thirty-fold 
of complaint

n [5], [9], [15
pper respirator
per spray exp
e severe com
patients invol

of OC in 13
y the occurre
g intoxication
illness, obesi
lderly person
more suscept
severity of 

mass casualty

articles 
nol and 
s of 25 
n mean 
e [7].  

 
loss of 
olar 

ed with 
econds, 
yanosis, 
d to be 
ed OC 
chronic 
itive to 
es were 
plaints. 
charged 

pepper 
results 
ascular 

ood of 
existing 
ease in 
airway 
ts with 
5]-[18]. 
ry tract 
posure, 

mplaints 
lved in 

3 states 
ence of 
n, pre-
ity, or 
ns and 
tibility, 
pepper 

y cases 



International Journal of Medical, Medicine and Health Sciences

ISSN: 2517-9969

Vol:7, No:6, 2013

240

involved no children, elderly persons or illicit drug users; 
however person’s weight recorded ranged from 127lbs (57kg) 
to 288lbs (130kg). According to the female average height 
most of the case series patients had grossly increased body 
mass index, yet no related fatality or significant or prolonged 
adverse respiratory effect was noted. 

Most of the presenting respiratory complaints in the case 
series were found to be subjective, with an overall benign 
respiratory status outcome resulting. This was consistent with 
study results, where acute OC inhalation was not observed as 
resulting in severe acute physical harm, indisposition or death 
[1], [4], [12]. Test subjects exposed to a commercial aerosol 
form of pepper spray for durations of one and five seconds, 
from a five feet distance, in a laboratory setting, experienced 
no significant adverse response [1]. The included small 
percentage of test subjects who had a history of asthma and 
other forms of chronic lung disease also suffered no 
significant respiratory complaints [1]. Asthma was the only 
lung related disease noted in two of the index cases. One 
required ED nebulization prior to being discharged from the 
department, and the second experienced no complaints and 
refused ED presentation. In the open environment of a field 
setting as was the case with the mass casualty incidence, 
exposure may be associated with longer and repeated doses of 
OC but the open environment and lengthen distance of 
exposure may contribute to more benign respiratory status 
outcome. No distinct characteristics were noted in the case 
series as correlating with respiration severity. Results of this 
descriptive study however showed minimal adverse 
respiratory response and an overall benign outcome in regards 
to the persons exposed to acute pepper spray inhalation during 
the mass casualty event in The Bahamas.   

A. Study Limitations 
The small sample size of the study and study reliant upon 

adequate documentation in the medical notes documentation 
are two notable study limitations; which can be alleviated with 
controlled clinical trials.  

V. CONCLUSION 
The severity of respiratory complaints as a result of acute 

pepper spray inhalation is a controversial topic that involves 
the consideration of varying determinants; which are not only 
related to the degree of substance exposure but the 
accompanying demographic, medical and social history 
characteristics of the individual involved. Despite evidence of 
the active component of pepper spray having destructive 
inflammatory and cellular results on the respiratory system 
during exposure, studies dispute a direct correlation of pepper 
spray and reported related deaths. Although benign respiratory 
outcome was noted with the results of this case series, for 
better understanding and reliable evidence of respiratory 
severity response in acute pepper spray inhalation exposure, 
more comprehensive controlled clinical studies of human 
respiratory health outcome must be conducted.  
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