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Alabama 

Alaska 

Arizona 

Arkansas 

GOOD SAMARITAN AND RELA ~DICAL CARE ACTS 

CITATION 

Ala. Code §6-5-332 
(Supp. 1991) 

Alaska Stat. 
§09.65.090 (1991) 

Ariz. Rev. Stat. Ann. 
§32-1471 (1986) 

Ariz. Rev. Stat. Ann. 
§32-14 73 (Supp·. 1991) 

Ariz. Rev. Stat. Ann. 
§12-571 (1992) 

Annual appropriation 
to Department of Health 
Services; not in 
statute 

Ark. Stat. Ann. 
§17-93-101 (1987) 

TYPE/PROTECTION 

Inununity from civil 
damages; medically trained 
personnel and public 
education employees 

Inununity from civil damages; 
any person 

Inununity from civil or other 
damages; health care provider 
or any other person 

Physician not liable to 
pregnant patient, child 
delivered, or family for 
medical malpractice 
related to labor and 
delivery 

Inununity from malpractice 
suit; health care 
professional 

Malpractice premiwn subsidy; 
Physicians who provide 
obstetrical services in 
under served areas 

Inununity from civil damages; 
physician or any other 
person 

REQQIREMEN'fS 

Gratuitous, good faith, emergency care at 
the scene of an accident. 

Emergency aid in a hospital or any 
location; excepts gross negligence, 
reckless or intentional misconduct. 

Emergency call, gratuitous, in good 
faith; excepts gross negligence. 

Emergency, patient was not previously 
treated by physician or a physician 
in a group practice with the deliver­
ing physician; patient's medical 
information is not reasonably available 
to the physicians attending the labor 
and delivery. 

Health care professional who provides 
services, without compensation in a 
nonprofit clinic; excepts gross 
negligence. 

Physician must provide obstetrical care 
in State-defined underserved area; 
Department of Health Services creates 
distribution requirements through 
rulemaking. 

Good faith, emergency care without 
compensation at the scene of an 
emergency. 
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California 

Colorado 

Connecticut 

Delaware 

CITATION 

Cal. Health & Safety 
C:Jde §1 i'El. l.G2 
(West 1990) 

Cal. Bus. & Prof. 
Code §2395 
(West 1990) 

Cal. Bus. & Prof. 
Code §2395.5 
(West 1990) 

Cal. Bus. & Prof. 
Code §2396 
(West 1990) 

Cal. Bus. & Prof. 
Code §2397 
(West 1990) 

Colo. Rev. Stat. 
§13-21-108 
(1989 & Supp. 1991) 

Conn. Gen. Stat. 
Ann. §52-557b 

(1991) 

Del. Code Ann. 
tit. 16, §6801 
(Supp. 1990) 

TYPl':/PROTl':C' l_H 

Inununity from civil damages; 
any person 

Inununity from civil damages; 
physician 

Inununity from civil damages/ 
obstetrical care; physicians 

Irrununity from civil damages; 
physician 

Inununity from civil damages; 
physician 

Inununity from civil damages; 
physician or any person 

Inununity from civil damages; 
physician or trained medical 
personnel 

Inununity form civil damages; 
any person 

R~OOillEMl':N'fS 

Good faith, without compensation, 
rendering emery~ncy care at the scene of 
an emergency; e~cludes emergency 
departments and other places where 
medical care is usually offered. 

Care at scene of emergency (scene of 
emergency shall include, but not be 
limited to, the emergency rooms of 
hospitals in the event of a state 
declared medical disaster) ; excludes 
wilful acts or omissions. 

Physicians also serve on an "on-call" 
basis to a hospital emergency room who in 
good faith render emergency medical 
services; statute inapplicable when there 
is an existing duty to treat or a 
reasonable expectation of payment, and 
additional requirements. 

Good faith, renders emergency care at the 
the request of another physician for 
medical complications arising from prior 
care of another. 

Emergency situation in physician's 
office or hospital on account of failure 
to inform patient of consequences of a 
medical procedure for reasons set forth 
in statute. 

Good faith, without compensation, 
emergency care rendered at the place of 
the emergency. Person needing assistance 
must not presently be physician's 
patient, place of emergency may be a 
health care institution; excepts gross 
negligence, wilful, wanton conduct. 

Gratuitous, not in course of employment, 
emergency medical assistance; excludes 
gross, wilful or wanton negligence. 

Good faith, emergency care, without 
compensation, at the scene of an 
accident, or any other place; e:~cepts 

0}) 



Delaware 
(Cont'd) 

District 
of Columbia 

Florida 

Georgia 

CI'l'ATIOH 

Del. Code Ann. 
tit. 10, §8135 
(Supp. 1990) 

D.C. Code Ann. 
§2-1344 (1988) 

D.C. Code Ann. 
§2-1344 
(Supp. 1992) 

Fla. Stat. Ann. 
§768 .13 (2) (a) 
(Supp. 1992) 

Fla. Stat. Ann. 
§768.13 (2) (b) (1) 
(Supp. 1992) 

Fla. Stat. Ann. 
§768 .13 (4) (3) 
(Supp. 1992) 

Fla. Stat. Ann. 
§766.303 
(Supp. 1992) 

Ga. Code. Ann. 
§51-1-29 (1982) 

Inununity from civil damages; 
unless volunteer physician 
or nurse has insurance 
coverage for negligent acts 
or omissions 

Inununity from civil damages; 
any person 

Inununity from civil damages; 
physician, nurses, 
nurse-midwives who volunteer 
in free clinics 

Inununity from civil damages; 
any_per!lon 

Inununity from civil damages; 
physician 

Immunity from civil damages; 
physician 

Birth-related neurological 
compensation plan. 

Inununity from civil damages; 
any person 

Ht:QUIRt:Mi':NTS 

gross negligence, wilful, reckless or 
wanton misconduct; also e~cludes 
premises of hospital or clinic. 

Nonprofit clinics; excluding doctor's 
office or hospital; also e~cludes 
wilful, wanton or grossly negligent 
conduct. 

Good faith, scene of accident or 
emergency, outside a hospital, no 
remuneration; e~cepts gross negligence. 

Provision of obstetric or gynecologic 
care; good faith, without compensation; 
excepts intentional wilful, wanton 
conduct. 

Gratuitous, good faith, emergency care 
at scene of emergency outside a hospital 
or doctor's office, or other place with 
proper medical equipment. 

Physician in hospital, who in good faith, 
ren_ders emergency care, in emergency 
room; excludes reckless, disregard for 
care of the life or health of others 
does not apply to patient who has been 
stabilized. 

Physician who is staff member or has 
clinical privileges at nonprofit medical 
facility, other than hospitals; care 
rnu!lt be gratuitous. 

Applies to births after Jan. 1, 1989; 
exclusive remedy against any person 
or entity involved in labor and' 
delivery when injury occurs; excludes 
bad faith, malicious purpose or wilful 
and wanton disregard of hwnan rights, 
safety or property. 

Good faith, emergency care at the scene 
of an accident or emergency, without 
compensation. 



Georgia 
(Cont.' d) 

Hawaii 

Idaho 

Illinoi3 

CITATION 

Ga. Code Ann. 
§51-1-:::9.l 
(Supp. 1991) 

Haw. Rev. Stat. 
§663-1.S(a) 
( 1988) 

Haw. Rev. Stat. 
§663-1.S(c) 
( 1988) 

Annual appropriation; 
not in 3tatute 

Idaho Code 
§5-330 (1990) 

Idaho Code 
§6-1605 (1990) 

Ill. Ann. Stat. 
ch. 111, 
§4400-30 
(Smith-Hurd 
Supp. 1991) 

Irrununity from civil damages; 
licensed health care prcvijer 

Irrununity from civil damages; 
any person 

Inununity from civil damages; 
phy5ician 

Premium subsidy 

Inununity from civil damages; 
anyone 

Inununity from civil liability; 
nonprofit organization, 
officers, directors, 
volunteers 

Inununity from civil damages; 
physician 

REQUIREM~NTS 

Health care provider who voluntarily 
provides health care services for 
hospital, public school, non-prof it 
organization, or state agency; 
excludes gross negligence, wilful 
or wanton misconduct. 

Good faith, emergency care, without 
remuneration, at the scene of an 
accident or emergency; excepts gross 
negligence or wanton acts. 

Physician who renders emergency medical 
care in good faith in a hospital, to a 
person in irrunediate danger of loss of 
life, without remuneration or e:cpectation 
of remuneration. 

State provides a premium subsidy to 
physicians who provide obstetrical 
care in underserved areas. 

Good faith, scene of accident; e~cepts 
gross negligence, inununity ends upon 
delivery to hospital, office or facility, 
or ambulance. 

Nonprofit organization, officers, 
directors, and volunteers who serve the 
nonprofit, without compensation, excepts 
wilful, wanton conduct, fraud, or 
knowing violation of the law; does not 
limit inununity to the extent of coverage 
for such conduct under a policy of 
liability insurance, whether policy is 
purchased by organization, officer, 
director, volunteer or third party; 
does not limit liability for any breach 
of, fiduciary duty, or for acts not in 
good faith, or intentional misconduct, 
fraud or knowing violation of the law. 

Good faith, without prior notice of 
illness or injury provides emergency 
care, without a fee; excepts wilful or 
wanton misconduct. 



Illinois 
(Cont'd) 

Indiana 

Iowa 

Kansas 

CITATION 

Ill. Ann. Stat. 
ch . .i. l !. , 
'.'.;4~00-31 

(Smith-Hurd 
Supp. 1991) 

Ind. Code Ann. 
§34-4-12-1 
(Burns 1986) 

Ind. Code Ann. 
§34-4-12-2 
(Burns 1986) 

Iowa Code Ann. 
§613.17 
(West Supp. 1991) 

Kan. Stat. Ann. 
§65-289l(a) 
(Supp. 1991) 

Kan. Stat. Ann. 
§65-289l(c) 
(Supp. 1991) 

Kan. Stat. Ann. 
§75-6102 
(1989 & Supp. 1991) 

Inununity from civil damages; 
physician 

Inununity from civil damages; 
any person 

Irranunity from civil damages; 
anyone trained in CPR and 
rendering CPR 

Inununity from civil damages; 
any person 

Irranunity from civil damages; 
health care provider 

Irranunity for civil damages 
other than negligence; 
health care provider 

Indemnity; charitable health 
care providers are employees 
of the State for purposes 
of the Kansas Tort Claims 
Act 

Good faith, provision of medical treat­
men~ in a free medical clinic to 
medically indigent patients who do not 
require the services of a licensed 
hospital or ambulatory surgical center, 
receives no compensation; excepts wilful 
or wanton misconduct. Free medical 
clinic must post in a conspicuous place 
an e~~lanation of the e~emption from 
liability. 

Good faith, gratutiously rendering 
emergency care at the scene of an 
accident; except gross negligence, wilful 
or wanton misconduct. 

Person trained in CPR rendering CPR with­
out compensation; excepts gross 
negligence, wilful or wanton misconduct. 

Good faith, emergency care without com­
pensation, at the place of the emergency 
or accident; ezcepts recklessness. 

Good faith, renders emergency care, 
at scene of an emergency or 
accident; excepts gross negligence 
or wilful or wanton acts. 

Good faith, emergency care within a 
hospital or elsewhere, with or without 
compensation, until such time as the 
physician employed by the patient or by 
the patient's family or guardian 
assumes responsibility for such patient's 
care. 

Charitable health care provider means 
someone licensed to practice medicine who 
has entered into an agreement with the 
secretary of health and environment, 
renders gratuitous professional services 
to medically indigent and who is 
considered a State employee or who 
renders care pursuant to an agreement 
with the local health department. 



Kentucky 

Louisiana 

Ky. Rev. Stat. Ann. 
§411.148 
(Michie 1992) 

La. Rev. Stat. Ann. 
§37:1731 
(West Supp. 1992) 

La. Rev. Stat. Ann. 
§40:1299.153 
(West Supp. 1992) 

La. Rev. Stat. Ann. 
§40:1299.161 
(West Supp. 1992) 

La. Rev. Stat. Ann. 
§40:1299.39 
(West 1992) 

"l'YPE/PROTEC".P~~ 

Inununity from civil damages; 
physician 

Inununity from civil damages; 
physician or nurse 

Indemnity; health care 
providers meeting 
statutory requirements 

Liability premium discount; 
certain health care 
providers 

Indemnity; "State health 
care provider" 

HEQlJIR~NTS 

Emergency care at the scene of an 
emergency outside a hospital, doctor's 
office, or other place having proper 
medical equipment, excluding house calls;• 
excludes wilful or wanton misconduct. 
Does not apply where there is an 
e3pectation of remuneration. 

Good faith, gratuitous, emergency care 
at the scene of an emergency, e3cept in a 
public or private hospital. 

State indemnifies a health care provider 
who provides charity care in at least 10% 
of the health care provider's patient 
encounters. "Charity care" is limited to 
defined State programs or care provided 
at federally funded nonprofit clinics. 
Health care providers can be a person, 
partnership or corporation that is 
reimbursed by the State for care. 
Providers must maintain liability 
insurance, and insurer must defend 
action. State's liability is for actual 
damages. State's liability is 
limited. E3cludes gross negligence, 
intentional misconduct. 

State-mandated premium discount for 
health care providers who at least 10% or 
more of the patient encounters are 
charity care, and additional statutory 
requirements are met. 

"State health care provider" means the 
State, its departments and employees, 
also includes contract employees, and 
persons performing voluntary profes­
sional services in a health care facility 
on behalf of the State, and physicians 
who gratuitously treat "any patient 
referred to him from a state facility 
without compensation," or gratuitously 
treats a patient who is certified by a 
state facility to be eligible for 
admission to a state facility. Physician 
must signify in writing by the end of the 
next business day that all medical and 
hospital fees are waived. Excludes gross 
negligence, or any wilful or wanton act 
or omission. 



Louisiana 
(Cont'd) 

Maine 

Maryland 

Montgomery 
County, 
Maryland 

Massachusetts 

CITATION 

La. Rev. Stat. Ann. 
§9:279~ (West 1991) 

Me. Rev. Stat. Ann. 
tit. 14, §164 
( 1980) 

Me. Rev. Stat. Ann. 
tit.24, §2904 
(1990) 

Me. Rev. Stat. Ann. 
tit. 14 §158-A 
(Supp. 1991) 

Me. Rev. Stat. Ann. 
tit. 24-A §6301 
(Supp. 1991) 

Md. Cts. & Jud. 
Proc. Code Ann. 
§5-309 (1989) 

Ho statute 

Mass. Ann. Laws 
ch.112, §128 
(I.aw. Co-op. 1991) 

TYPE/PROTECT- '{ 

Irrununity fro~ civil d3mages; 
any person 

Irrununity from civil damages; 
any person 

Irrununity from civil damages; 
physician 

Irrununity from civil damages; 
charitable directors, 
officers and volunteers 

Premium subsidy; physicians 
who practice obstetrics in 
underserved areas 

Irrununity from civil damages; 
licensed medical personnel 

Indemnification from County; 
obstetricians employed by 
County on part-time basis 
to provide obstetrical care 

Irrununity from civil damages; 
physician 

REQOillEMENTS 

Good faith, gratuitous, renders emergency 
care, at the scene of an emergency; Act 
does not apply to care rendered 
incidental to a business relationship, 
also e~cludes intentional or grossly 
negligent acts or omissions. 

Voluntary, without e~pectation of compen­
sation, emergency care; e~cepts wilful, 
wanton reckless, or grossly negligent 
conduct. Excludes care in hospital or 
clinic. 

Voluntary, without compensation, provides 
professional services to a nonprofit 
organization or agency of the State; 
excepts wilful, wanton, reckless, or 
grossly negligent conduct. 

Charitable organization means a non­
profit organization, applies to persons 
rendering services or serving without 
compensation. 

Physician must serve Medicaid patients, 
provide complete obstetrical services, 
and must practice at least 50% of the 
time in a state-defined underserved 
area. 

Without compensation, at the scene of an 
emergency or in transit to a medical 
facility; exclude~ gross negligence. 

Qualified obstetricians employed on a 
part-time basis by County to perform 
obstetrical services, indemnified by 
County; County's liability is limited 
by law to $500,000. Excludes actions 
with actual malice. 

Good faith, as a volunteer without a fee, 
rendering emergency care, other than in 
the ordinary course of his practice. 

/3) 



Massachusetts 
(Cont'd) 

Michj,gan 

Minnesota 

Mississippi 

Missouri 

CITATION 

Mass. Ann. Laws 
ch 112, :i12C 
(Law. Co-op. 1991) 

Mich. Comp. laws 
Ann. §691.1501 
(West Supp. 1991) 

Mich. Comp. laws 
Ann. §691.1502 
(West 1987) 

Minn. Stat. Ann. 
§604.05 
(West 1988 & 
Supp. 1992) 

Miss. Code Ann. 
§73-25-37 
(1989) 

Miss. Code Ann. 
§11-46-1 (Supp. 
1991) 
§11-46-15 (Supp. 
1991) 

Mo. Ann. Stat. 
§537.037 
(Vernon 1988) 

Immunity from civil damages; 
physician 

Immunity from civil damages; 
physician 

Immunity from civil damages; 
hospital or other medical 
care facility personnel 

Immunity from civil damages; 
any person 

Immunity from civil damages; 
physician, or any other 
person 

Indemnifies physicians who 
provide care under an 
agreement with State 
government. Physician is 
considered a State employee 

Immunity from civil damages; 
physician 

IU:QIJillt:M~HTS 

No physician administering immuni~ation 
or other protective programs under public 
programs shall be liable. 

Good faith, renders emergency care at the 
scene of an emergency, no prior 
physician/patient relationship existed; 
e~cepts gross negligence, or wilful and 
wanton misconduct. 

In instances where the actual hospital 
duty of that person did not require a 
response to that emergency situation, 
persons responding in good faith to life­
threatening emergency within a hospital 
or other licensed medical facility not 
liable; excepts gross negligence, or 
wilful and wanton misconduct. Cannot be 
a prior physician/patient relationship. 

Without compensation, renders emergency 
care at the scene of an emergency or 
during transit; excepts wilful and wanton 
or reckless care. Excludes anyone 
rendering emergency care in the regular 
course of employment and receiving 
compensation for such care. Excludes 
care in hospital, or other institution 
with hospital.facilities or physicians 
office. 

Good faith, with reasonable care, renders 
emergency care at the scene of an emer­
gency or transporting a person. 

Limits liability claims against govern­
ment or goverrunent employee. 

Good faith, emergency care, without com­
pensation; e~cepts gross negligence or 
wilful or wdnton acts. 



Missouri 
(Cont'd) 

Montana 

Hebraska 

Nevada 

CITATION 

Mo. Ann. Stat. 
'.:/105.711 
(Vernon Supp. 1992) 

Mont. Code Ann. 
§27-1-714 

(1991) 

Mont. Code Ann. 
§27-1-734 (1991) 

Neb. Rev. Stat. 
§25-21,186 
(1989) 

Nev. Rev. Stat. Ann. 
§41.505 
(Michie Supp. 1991) 

Nev. Rev. Stat. Ann. 
§41.485 
(Michie 1991) 

Nev. Rev. Stat. Ann. 
§442.1192 
(Michie 1991) 

TYPE/PROTECTif" 

Indemnity; physician who is 
employed by the State 

Inununity from civil damages; 
physician, any other person 

Inununity from civil damages; 
health care providers 

Inununity from civil damages; 
any person 

Inununity from civil damages; 
physician 

Inununity from civil damages; 
volunteer of a charitable 
organ_ization 

Malpractice insurance 
premiwn subsidy; physician 
providing certain 
obstetrical care 

State legal e::;.~nse fund covers payment. 
claims against physicians who pro•1ide 
obstetrical or child care pursuant to 
contract for local health departments 
who receive minimal or no compensation. 

Good faith, renders emergen~y care, ~ith 
out compensation, at the scene of an 
emergency; e~cepts gross negligence, or 
wilful or wanton conduct. 

Good faith, physician rendering care to a 
patient of a nurse midwife in an 
emergency obstetrical situation; e:cepts 
gross negligence, or wilful or wanton 
acts. 

Scene of accident or emergency, care 
rendered gratuitously. 

Good faith, gratuitous, scene of 
emergency or transport; e:cepts gross 
negligence. Also excludes acts or 
omissions in a licensed medical facility 
where there is a pre-existing patient 
relationship. 

Volunteer, performs services without 
compensation; e~cludes intentional, 
wilful, wanton or malicious conduct. 
Definition of charitable organization 
includes licensed medical facility. 

Physician must attend continuing educat­
ion on risk management or patient care 
relating to prenatal services; collect 
certain required data; provide prenatal 
care without regard to her economic 
status or ability to pay; refer the 
pregnant woman if he or she cannot 
provide necessary care; carry out the 
plan for inproving the health care of 
local pregnant women. 



tlew Hampshire 

New Jersey 

CITATION 

11.H. Rev. Stat. Ann. 
:1508:12 
(Supp. 19:::.1) 

tl.H. Rev. Stat. Ann. 
5329:25 
( 1984) 

tl.H. Rev. Stat. Ann. 
§508: 17 
(Supp. 1991) 

N.J. Stat. Ann. 
§2A:62A-l 
(West Supp. 1991) 

New Mexico N.M. Stat. Ann. 
§24-10-3 (1991) 

New York N.Y. Educ. Law 
§6527 (2) 
(McKinney 1985) 

North Carolina H.C. Gen. Stat. 
§90-21.14 
(Supp. 1991) 

Irrununity from civil damages; 
any person 

I:nmunity from civil damages; 
physician 

Irrununity from civil damages; 
volunteers of nonprofit 
organizations or government 
entities 

Irrununity from civil damages; 
any person 

Inununity from civil damages; 
any person 

Inununity from civil damages; 
physician 

Inununity from civil damages; 
any person, including a 
volunteer medical or 
health care provider at a 
facility of a local health 
department or at a nonprofit 
conununity health center. 

Good faith, emergency care, e::cludes 
wilful or wanton negligence; no ccmp~n­
sation permitted for Act to apply. 

Physician who renders emergency aid in 
good faith at the scene of an emergency, 
without compensation. 

Volunteer must have prior written 
approval from the organization to act 
on its behalf. Good faith; excepts 
wilful, wanton or grossly negligent mis­
conduct. Liability of nonprofit organi­
zation based on negligence of volunteers 
is limited to $250,000 for a single 
person or $1,000,000 for injury 
substained by a group of persons. 

Good faith, emergency care rendered at 
the scene of an accident or emergency, or 
during transport. 

Emergency care rendered in good faith, 
at or near the scene of an emergency; 
excepts gross negligence, and does not 
apply to care rendered for remuneration 
or the expectation of remuneration. 

Voluntarily, without the expectation of 
compensation, renders aid at the scene of 
an accident or emergency; outside a 
hospital, doctor's office, or other place 
having necessary medical equipment 
excepts gross negligence; excepts 
physician's professional services in the 
normal course of practice. 

Voluntary, no compensation, inunediate 
health care services necessary; 
excepts gross negligence, wanton conduct 
or intentional wrong doing. 
Does not apply to the rendering of health 
care services in the normal and ordinary 
course of a person's business or 
profession. However, a health care 
providei:: who i::eceives no compensation 



North Carolina 
(Cont'd) 

North Dakota 

Ohio 

CITATION 

N.D. Cent. Code 
§39-08-04.l 
(1987) 

U.D. Cent. Code 
§32-03.1-02 
(Supp. 1991) 

N.D. Cent. Code 
§32-03.1-02.1 
(Supp. 1991) 

N.D. Cent. Code 
§32-03.1-02.2 
(Supp. 1991) 

N.D. Cent. Code 
§32-03.1-04 
(Supp. 1991) 

Ohio Rev. Code Ann. 
§2305.23 
(1991) 

State subsidy 

Inununity from civil damages; 
any person 

Inununity from suit or 
liability; any person, 
or their employers 

Inununity from civil damages; 
physician 

Immunity from civil damages; 
licensed health care provider 

Inununity from civil damages; 
physician or surgeon 

Immunity from civil damages; 
any person 

for voluntarily rendered services in 
local health department facilities or 
nonprofit conununity centers are de.emed 
not to be in the health care provider's 
normal and ordinary course of the 
of the person's business or profession. 

Legislature appropriated funding for a 
rural obstetrical care incentive program. 
Program offsets higher malpractice 
premiums for providing delivery services 
in medically under served areas. 

Unpaid volunteer, good faith, renders 
emergency services at or near the scene 
of an emergency, or during transport; 
exempts conduct related to intoxication, 
wilful misconduct or gross negligence. 
Act does not apply if emergency care 
rendered for remuneration or with the 
expectation of remuneration. 

Rendering emergency aid; excepts gross 
negligence or intentional misconduct. 

Physician rendering emergency care to 
woman in active labor, no prior patient 
relationship, whose medical records are 
not reasonably available; excepts intent­
ional misconduct or gross negligence. 
Act does not apply to physician who 
accepts remuneration or collects a fee 
for rendering such care. 

Licensed health care provider who 
voluntarily (without remuneration) 
provides care at a free clinic; excepts 
intentional misconduct or gross 
negligence. 

Act does not apply if care rendered in 
expectation of remuneration. 

Emergency care, outside of a hospital or 
doctor's office, or other place having 
proper medical equipment; excepts wilful 
or wanton misconduct. Act does not 
apply if there is remumeration, or the 
expectation of remuneration for care 
9iven. 



Gklahoma 

Oregon 

Pennsylvania 

Okla. Stat. Ann. 
tit. 7(,, '.)5 
(West 1~87) 

Okla. Stat. Ann. 
tit. 59, §518 
(West 1989) 

Okla. Stat. Ann. 
tit. 51, §152 
(West Supp. 1992) 

Or. Rev. Stat. Ann. 
§30.800 
(1988) 

42 Pa. Cons. Stat. 
Ann. §8331 
(Purdon 1982) 

42 Pa. Cons. Stat. 
Ann. §8332.4 
(Purdon Supp. 1991) 

Inununity from civil damages; 
physician 

Inununity from civil damages, 
inununity from criminal 
statutes for treating a 
minor without consent of 
minor's parent or guardian, 
when treatment performed 
under emergency conditions 

Indemnification; state 
indemnifies physicians who 
are designated State 
employees 

Immunity from suit; 
physician 

Immunity from civil damages; 
physician 

Immunity from civil damages; 
any person 

No prior contractual relationship, em~r­

gency circumstances, good faith, 
voluntarily and without compensation; 
e~cepts gross negligence, or wilful 
and wanton wrongs. Also covers 
performance of surgery upon victim. 

Good faith, emergency care or treatment 
at the scence of an emergency. I -__,) 

Physicians who perform prenatal, delivery 
or infant care services pursuant to a 
contract with the State, to State Depart­
part of Health clients; definition of 
employee also includes physicians acting 
in administrative capacities, residents, 
in terms in State hospitals, and faculty 
members and staff while teaching in State 
hospitals. Limits placed on amount of 
statutory liability. 

Applies any place where emergency care 
is not regularly available, voluntarily 
and without e~pectation of compensation. 
Immunity attaches unless alleged and 
proven that the standards of reasonable 
care were violated. 

Scene of emergency, good faith, excepts 
intentional harm or grossly negligent 
acts. 

Without compensation, volunteer, renders 
public services for a nonprofit organiza­
tion or a government agency. Immunity 
only applies as long as the volunteer's 
conduct does not fall below the standards 
generally practiced and accepted in like 
circumstances by similar persons 
rendering such.services. 



~-

Rhode Island 

CITATION 

R.I. Gen. Laws 
:,5-37-14 
(Supp. i:191) 

R.I. Gen. Laws 
§9-1-34 
( 1965) 

South Carolina S.C. Code Ann. 
§15-1-310 

__ ,~--~:- _,- c~:!F.,_ 

(Law. Co-op. 1977) 

S.C. Code Ann. 
§15-78-20 
(Law. Co-op. 1991) 

S.C. Code Ann. 
§15-78-30(c) 
(Law. Co-op. 
Supp. 1931) 

S.C. Code Ann. 
§15-78-120 
(Law. Co-op. 
Supp. 1991) 

S . C . Code Irnn. 
§33-55-210 (A) 
(Law. Co-op. 1990) 

S.C. Code Ann. 
§33-55-210(6) 
(Law. Co-op. 1990) 

'l"YP EI p ROT~C'l' T 

Inununity from civil dam3ges; 
physician 

Inununity from civil damages; 
any person properly trained 
in CPR 

Immunity from civil damages; 
any person 

Recovery against charitable 
organization limited, 
recovery against employee 
of charitable organization 
barred if action taken 
agai~st charitable org~niza­
tion. -

I 

Inununity from civil damages; 
physician 

IIBQOIR~N'l'S 

Voluntarily, gratuitously renders 
emergency care, and other than in the 
ordinary course of his or her employment ~ 

or practice; e~cludes gross, wilful, or 
wanton negligence, or when rendered at 
any hospital, doctors' offices or clinic 
where such services are normally 
rendered. 

Gratuitou~ly renders emergency 
cardiopulmonary resuscitation; e;:cludes 
gross, wilful or wanton negligence. 

Good faith, gratuitously, renders emerg­
ency care at the scene of an accident or 
or emergency; except3 gross negligence, 
wilful and wanton misconduct. 

Includes state-employed physicians under 
provisions of state tort claims act. 

Caps damages an\PUnt .-

Limitation on liability. 

Recovery again~t charitable orga~iza~ion 
for tortious act of employee limited to 
actual damages. If action is taken 
against the charitable organization, 
claimant is barred frum recovery of 
employee of the charitable organization; 
except if employee's action was reckless, 
wilful or groesly negligent, then 
employee may be joined as a party 
defendant. 

Voluntarily, without compensation or the 
expectation of compensation; excepts 
gross negligence or wilful misconduct. 
The agreement to provide voluntary non­
compensated care must be made prior to 
the provision of such care. 



South Dakota 

Tennessee 

Texas 

Utah 

CITATION 

S.D. Codified 
Law!:I Ann. 
§20-9-3,-4 
( 1987) 

Tenn. Code Ann. 
§63-6-218 
(1990) 

Tex. Civ. Prac. & 
Rem. Code Ann. 
§74.001 
(Vernon 1986) 

Te~. Civ. Prac. & 
Rem. Code Ann. 
§110. 001 
(Vernon Supp. 1992) 

Tex. Ins. Code Ann. 
art. 5.15-4 
(Vernon Supp. 1992) 

Utah Code Ann. 
§58-12-23 
( 19 90) 

Utah Code Ann. 
§78-19-1 
(1992) 

Inununity from civil dam3ges; 
physician 

Inununity from civil damages; 
any person 

Irranunity from civil damages; 
any person 

Indemnification; certain 
physicians 

Reduction in professional 
liability premium; physician 

Irranunity from civil damages; 
physician 

Inununity from liability; 
volunteer for nonp.rofit 
organization 

Good faith, emergency c3re at the scene 
of an emergency. 

Good faith, renders emergency care 
at the scene of an accident, or 
en route to a medical facility 
excludes gross negligence. 

Good faith, scene of emergency or 
in a hospital; e~cludes acts that are 
wilfully or wantonly negligent. Act does 
not apply if care given for remuneration, 
if care given by person who regularly 
administers care in a hospital emergency 
room or by an admitting physician of the 
patient bringing a health-care liability 
claim. 

Physician indemnified by State for 
defined "charity care" if physician 
renders charity care in at least 10% of 
the patient encounters during the year 
a claim is made; er.eludes intentional 
acts or gross negligence. Amount of 
recovery is limited. 

Physician entitled to premium discount 
for medical professional liability insur­
ance for providing services for selected 
charity care programs, continuing educat­
ion requirements also. 

Good faith, renders emergency care at the 
scene of an emergency. 

Volunteer receives nothing of value for 
services, good faith; er.eludes 
intentional on knowing act which 
constitutes illegal, wilful or wanton 
misconduct. Nonprofit must provide 
a financially secure source of recovery 
for individuals who suffer injuries as a 
result of actions by volunteers for act 
to apply. 



Vermont 

Virginia 

CJTA'l'ION 

Vt. Stat. Ann. 
tit. 12 §519 
(1973) 

Vt. Stat. Ann. 
tit. 24-§2687 
(Supp. 1991) 

Va. Code Ann. 
§8.01-225 
(S11pp. 1991) 

Va. Code Ann. 
§54.1-106 
(1991) 

Va. Code Ann. 
§38.2-5000 
(1990) 

'l'YP~/PROTl':l.1.'TON 

Immunity frcm civ.1..l d.'images; 
any person 

Immunity from civil damages; 
volunteer emergency medical 
personnel 

Inununity from civil 
damages; any person 

Inununity from civil damages; 
health care·professionals 
at certain clinics 

Birth-related neurological 
injury compensation fund; 
provides i.nununity from s_uit 
for participating physicians 

Creates duty to provide reasonable 
assistance in terms of emergency medical 
care; e~cludes gross negligence, does not 
apply if remuneration e~pected or 
received; also does not alter law 
related to tort liability for 
practitioners of healing Arts commited 
in the ordinary course of practice. 
$100 fine for violating the Act. 

Protections apply whether or not 
personnel receive or expect to receive 
nominal payments; protections of 
tit. 12 §519 apply, however, personnel 
shall not be considered practitioners of 
the healing acts for purposes of tit. 
12 §519; e~cludes gross negligence and 
wilful misconduct. 

Good faith, renders emergency care, with­
out compensation, at the scene of an 
accident or emergency, or en route to 
hospital or doctor's office. Act also 
applies to any person who in the 
absence of gross negligence provides 
emergency obstetrical care to a woman who 
the aider has not given previous care to 
and whose medical records are not 
reasonably available to. Inununity only 
applies to emergency care given. 

Rendering of health care services by 
health care professional, voluntarily and 
without compensation, at a free clinic; 
excludes gross negligence and wilful 
misconduct. 

Participating physicians who sign the 
required agreements with the State 
Commissioner of Health are granted pro­
tections under the act. Compensation 
provided from fund for birth-related 
neurological injuries. Rights and 
remedies of infant granted by act 
exclude all other rights and remedies 
of infant. Act inapplicable when 
physician or hospital acted intention­
ally or wilfully to cause the birth­
related neurological injury. 



Wa3hington 

We3t Virginia 

Wi3con3in 

Wyoming 

PLHL 3343 

CITA'l'IOH 

Wash. Rev. Code 
Ann . :i 4 . 2 -1. 3 0 0 
( 1986) 

w. Va. Code 
§55-7-15 
(1991) 

W. Va. Code 
§29-12-5c 
(Supp. 1991) 

Wis. Stat. Ann. 
§895.48 (West 
(Supp. 1991) 

Wis. Stat. Ann. 
§146.89 
(West Supp. 1991) 

Wyo. Stat. Ann. 
§1-1-120 (1988) 

TYPE/PROTJ:o:CTTOH 

Immunity from civil d3mages; 
any person 

Immunity from civil damages; 
any person 

Provision of malpractice 
insurance for obstetricians 
participating in State 
malpractice insurance 
program; State-created 
obstetrical/gyne-
cological liability pool. 

Inununity from civil damages; 
any person 

Indemnification; certain 
volunteer health care 
providers are considered 
agents of state 

Immunity from civil damages; 
any person 

RJ:o:QO I IU'.M~NT;j 

Without compensation or the e::pectat ion 
thereof, renders emergency care at the 
scene or during transport; e~cludes gross 
negligence, or, wilful or wanton 
misconduct. Also excludes any person 
rendering emergency care during the 
course of regular employment and 
receiving conpensation for rendering 
care. 

Good faith, renders emergency care at the 
scene of an accident, without 
remuneration. 

Physician must be part of State mal­
practice insurance program, only applies 
to obstetric patients whose care is paid 
£or out of State Medicaid funds. 
(NOTE: Although enacted, this piece of 
legi3lation ha3 not been put into effect 
and will not be in effect in the 
foreseeable future.) 

Good faith, emergency care at the scene 
of an accident; immunity does not attach 
to health care employees rendering care 
for compen3ation within the scope of 
their u3ual and customary employment in a 
hospital or similarly equipped facility, 
or en route to such a facility or at a 
physician'3 office. 

Health care provider submits an applica­
tion with nonprofit agency to the State. 
Health care provider volunteers to 
provide services in a nonprofit agency. 
The nonprofit cannot provide emergency 
care, hospitalization, or surgery. The 
volunteers are con3idered State agents. 

Good faith, renders emergency care, with­
out compensation at the place of an 
emergency or accident. 



Wa!lhington 

West Virginia 

Wisconsin 

Wyoming 

PLHL 3343 

CITATION 

Wash. F.ev. Code 
Ann. :::-i.2-t.300 
(1986) 

W. Va. Code 
§55-7-15 
(1991) 

w. Va. Code 
§29-12-5c 
(Supp. 1991) 

Wis. Stat. Ann. 
§895.48 (West 
(Supp. 1991) 

Wis. Stat. Ann. 
§146.89 
(West Supp. 1991) 

Wyo. Stat. Ann. 
§1-1-120 (1988) 

TYPE/PH.al'l':CTION 

Inununity frcm civii d3mages; 
any person 

Inununity from civil damages; 
any person 

Provision of malpractice 
insurance for obstetricians 
participating in State 
malpractice insurance 
program; State-created 
obstetrical/gyne-
cological liability pool. 

Inununity from civil damages; 
any person 

Indemnification; certain 
volunteer health care 
providers are considered 
agents of state 

Immunity from civil damages; 
any person 

Without comp.:!nsation or the e::pectat icn 
thereof, renders emergency care at the 
scene or during transport; e~cludes gross 
negligence, or, wilful or wanton 
misconduct. Also excludes any person 
rendering emergency care during the 
course of regular employment and 
receiving conpensation for rendering 
care. 

Good faith, renders emergency care at the 
scene of an accident, without 
remuneration. 

Physician must be part of State mal­
practice insurance program, only applies 
to obstetric patients whose care is paid 
for out of State Medicaid funds. 
(NOTE: Although enacted, this piece of 
legislation has not been put into effect 
and will not be in effect in the 
foreseeable future.) 

Good faith, emergency care at the scene 
of an accident; inununity does not attach 
to health care employees rendering care 
for compensation within the scope of 
their usual and customary employment in a 
hospital or similarly equipped facility, 
or en route to such a facility or at a 
physician's office. 

Health care provider submits an applica­
tion with nonprofit agency to the State. 
Health care provider volunteers to 
provide services in a nonprofit agency. 
The nonprofit cannot provide emergency 
care, hospitalization, or surgery. The 
volunteers are considered State agents. 

Good faith, renders emergency care, with­
out compensation at the place of an 
emergency or accident. 
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4 

CARDIAC ARREST SURVIVAL ACT 

105th Congress 

s SECTION 1. SHORT TITLE 

6 Thi Act may be cited as the ''Cardiac Arrest Survival Act". 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

Th Congress finds as follows: 

(1) Each year more than 350,000 adults suffer cardiac arrest. usually away 

from a htspital. More than 95% of them will die, in many cases because 

lifesaving !defibrillators arrive on the scene too late, if at all. 

(2) !These cardiac arrest deaths occur primarily from occult underlying heart 

disease ahd from drownings, allergic or sensitivity reactions, electrical shocks, or 

motor vehlicle injuries. 

(3) Survival from cardiac arrest requires successful early implementation of 

16 a chain f events--the chain of survival--from the scene of the arrest to the 

17 hospital. 

18 (4) A successful chain of survival requires the first person on the scene to 

19 take rapid and simple initial steps that will then lead to entry into the medical care 

20 system. 

21 (5) The first persons on the scene when an arrest occurs are typically lay 

22 persons ho are friends or family of the victim. firefighters, law enforcement 

23 officers, teachers, coaches and supervisors of sports or other extracurricular 

24 activities, providers of day-care, school-bus drivers, lifeguards, attendants at 

25 public gat erings, co-workers and other leaders within the community. 

26 (6) A federal response to this epidemic is needed -- the development of a 

21 simple, s ort, convenient training program. 
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2 

(7) IThe training program should be easily learned and easily retained and 

2 1t should e nationally uniform. 

3 

4 

5 

6 

7 

9 

10 

l l 

12 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Sec. 3 NATIONAL INSTITUTE OF HEAL TH MODEL PROGRAM ON THE 

FIRST LINKS IN THE CHAIN OF SURVIVAL 

Se tion 421 (a)(1) of the Public Health Service Act (42 US C. 285b-3(a)( 1 )) 

is amend d by striking (E) and inserting in lieu thereof: 

establishment of programs for the conduct and direction of field 

ies, large-scale testing and evaluation, and demonstration of 

prer· entive, diagnostic, therapeutic, and rehabilitative approaches to, and 

em rgency medical services for, such diseases, which shall Include: 

"(I) development and dissemination, in coordination with the 

emlrgency services guidelines promulgated under Title 23, U.S. Code, 

§ 4
1

b2(a), by the Associate Administrator for Traffic Safety Programs, 

Department of Transportation, of a core content for a recommended 

moldel state training program for both first responders antit-6.~""41.!Wi!!!,;,.,__ 
in I fe saving interventions, including cardiopulmonary resuscitation; 

(ii) the core content of such program shall Include age-specific 

cri eria for the use of particular techniques which shall include infants 

an children; 

(iii) the core content of such program should be re'~evaluated as 

ad ltlonal Interventions are shown to be effective; 

(Iv) operation of a demonstration project to provide training in 

su h core content tor first responders and bystanders'; 

"(v) definition and Identification of both first responders and 

by tanders, by personal relationship, exposure to arrest or trauma, 

oc upation (including health professionals), or otherwise, who could 

[Non-st11tul0 or old language: new language] 
Cardi11c Arre c Survival 

March 12. IT7 
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6 

7 

9 

JO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

3 

provide benefit to victims of out-of-hospital arrest by comprehension 

of core content; 

"(vi) establishment of criteria for completion and 

co prehension of core content, Including consideration of inclusion 

in I ealth and safety educational curricula; 

l "(vii) identification and development of equipment and supplies 

tha should be accessible to bystanders and first responders to 
I 

peJmit life-saving interventions by pre-placement of such equipment 
I 

in *ppropriate locations; 

"(viii} development of model state legislation (or federal 

legislation applicable to federal territories, facllltles, and employees), 

inf ooperatlon with the Department of Justice, to ensure: (a} access to 

em,ergency medical services through ~onsideration of a requirement 

forl public placement of life.saving equipment and/or consideration :; 

re,uirements for training in the core content and use of lifesaving 

eq~ipment for State llcensure or credentialing of health professionals 

or bther licensed occupations or employment of other Individuals who 

m IY be defined as first responders_ under cla s (Iv); and, (b) good ~y Jow 4/edi~ is. c/ko u;.y.; ~~ ? 
saJnaritan immunity for: (1) bY'standers; (2) firstr,sponders; (3) those 

lnJolved with the Instruction of the training programs; and, (4) owners 
I 

an managers of property where equipment Is placed. {j;;) w)"s -1- & rna-n '-' ,s; , :: 

"(Ix) development of a national database for reporting and 

co lectlng information relating to the incidence of cardiac arrest, the 

clrf umstances surrounding such arrests, the rate of survival, the 

effrct of age, and whether interventions, including bystander or first 

I 

I 

[Non-st11tutdry or old language; new language] 
Cardine Arrds< Survival 

Ma<oh 12, lt97 
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12 

13 

14 

15 
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4 

responder interventions, or other aspects of the chain of survival, 

im rove the rate of survival; 

(x) publication of a biennial public report summarizing progress 

in rte saving first aid; 

SEC. 4 COMMISSION ON CARDIAC ARREST SURVIVAL 

a) ESTABLISHMENT - There shall be established as an 

in ependent agency within the executive branch a commission to be 

wn as the Commission on Cardiac Arrest Survival (hereinafter In 

section referred to as the 11Commission 11
). 

b) MEMBERSHIP 

1) COMPOSITION - The Commission shall be composed of 15 

mbers who shall be appointed by the President. 
------------------

2) EXPERTISE REQUIREMENTS - The members of the 

C mmisslon shall consist of Individuals with expertise and 

ex erlence in one or several of the followlng areas: emergency 

m dlcal care, cardiology, state and local emergency medical services, 

de ivery of state health services, public safety, trauma, public 

buildings or governmental facilities management, epidemiology, life­

saling equipment design and manufacture, development of model 
I 

st~te legislation, human factors engineering, and professional and 

p~blic education. At least three of the members shall be qualified by 

scientific training and experience to evaluate the design or conduct 

o;l and data derived from, clinical and educational research, in the 

rlJks and benefits of resuscitative modalities. Ex officio llalson to the 

cdmmission shall be provided by the Department of Health and 

Htman Services (National Institutes of Health), Department of 

[Non-s1a1ulfry or old la.ngu1&ge; new language] 
Cardine A1yst Survive.I 

Miu-ch 12, r97 
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Edtcatlon, Department of Transportation (National Highway Traffic 

Sa
1

ety Administration), General Services Administration, Department 

of betense and Department of Justice. 
I 
I 
1 

c) FUNCTION OF THE COMMISSION • The Commission shall, in 

consultation with the National Heart Lung and Blood Institute, 

evaluate and provide recommendations on effective methods to 
I 
I 

indrease survival from cardiac arrest. Such recommendations may 

• I 

include recommendations on Implementation of this Act, further 
I 

studies on emergency medical systems or other modalities for early 

intervention in the chain of survival, or further legislation to improve 
I 

access to cardiac arrest survival modalities. 

d) REPORTS AND RECOMMENDATIONS - Not later than 18 

months after the date of enactment of this Act, or during the interim 
I 

when the Commission believes necessary, the Commission shall 

prepare and submit to the President and to the Congress a final 

report. 

e) ADMINISTRATIVE POWERS OF THE COMMISSION - The 

commission may hold hearings, set and act at such time and places, 

take such testimony, receive such evidence as the Commission 
·-

considers advisable to carry out the purpose of this section. The 

Commission may secure directly from any federal department or 

agency such Information as the commission considers necessary to 

carry out the provisions of this section. 

f) AUTHORIZATION OF APPROPRIATIONS There are 

authorized to be appropriated such sums as may be necessary to 

carry out the provisions of this section. 
I 
I 
' 
I 

[Non-statu,ory or old language; new language) 
Cardiac Ar(est Survival 
Marc:h 12. l 997 
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ANSWERS TO FREQUENTLY ASKED QUESTIONS ABOUT THE 
G.ARDIAC ARREST SURVIVAL ACT 

'''''••• · .. J... •,, •'·"''' 
Qi!,~#f,/gry:.: :. <•< :J : ·•·····.···•.•·· :•.·:: .•.• < ... :.·:.·•:.·.: : .. ·.:::.·.•:······ :<:•:· 
Is there support for he propo~al? 

·.Ari~wer.>:.•. 
Support for the Car iac Arrest Survival Act in the 
104th Congress wa broad. A diverse cross­
section of national ealth and safety groups 
endorsed the propo~sal, including the American 
Heart Association. merican Red Cross. 
American Associati n for Respiratory Care, 
American Associati n of Critical Care Nurses, 
American College of Cardiology, American 
Nurses Association~Citizen CPR Foundation, 
Emergency Nurses Association. North American 
Society of Pacing a d Electrophysiology; 
National Safety Co 1 ncil; Save a Life Foundation; 
Society for Acade ic Emergency Medicine: and 
The Institute of Crit cal Care Medicine. 

.<J(l~~c,,.,· )\ > 
How important is ra

1
pid access to basic and 

~;;2::d c:ar~i~~ 1.'(~ su~port? 
' A r~~~nt study fou d that if CPR is initiated in 

less than four minu es, and advanced cardiac life 
support in less tha eight minutes, then the 
survival rate of the ardiac arrest patient is 43%. 
When CPR is initia ed in less than four minutes 
but advanced cardi'ac life support is not initiated 
for 16 minutes, the rate of survival for the patient 
drops precipitously to 10 percent 

.Qt;~~t/O~:::t.::_·\,: :/ •:.:·.\\'.}<> <>/:L::':.'·:::: .:·<:.J:;>:· 
What is the ''Chain of Survival"? 

Ah~~r 
More people can survive sudden cardiac arrest 
when a particular slquence of events occurs as 
rapidly as possible: 1) recognition of early warning . 
signs, 2) activation f the emergency. medical 
system. 3) basic ca diopulmonary resuscitation 
(CPR), 4) defibrillati n. and 5)advanced cardl$_c life 
support. The Ame can Heart Association has 
embraced the phra e "Chain of Survival" to 
communicate this c ncept in a useful way. This 
legislation makes a concerted effort to remove the 
barriars to the Chai of Survival in order to increase 
the likelihood of pe~ple surviving sudden cardiac 

arrest. I 

I 
I 

'Q~~1qh: ...•. 
ls the Chain of Survival effective? 

:'A·rt~~:··· · : ·····.·. 
In Houston, 40% of patients with venticu1ar 
fibrillation/ventricular tachycardia were 
discharged form the hospital if they had received 
bystander CPR, versus 19% for patients not 
given bystander CPR. Some communities have 
widely deployed AEDs (Richmond, Seattle, Bay 
Area). In such places survival rates run as high 
as 30 percent. In other large cities, such as 
Chicago and New York, rates run as low as 1-2 ,-------..J..----' 

percent. Up to 100,000 lives could be saved 
annually through removal of barriers to the chain 
of survival. 

ci4~!9~~!:. ~,/', :.:::::::.<.; > ... ·:.····· ..... . 
Haven't most states implemented the links in the 
Chain of Survival? 

A~~r)·/ /·· ·, ... , ........................ . 
According to a 1995 survey. :u.%-ofihe.;­
popUTation and'65%-of the land area in the U.S .. ::;: 
is not covered bythe 911 system;conly 14 states 
offer CPR training as part of their secondary 
school curricula; and only 22 state Ho· irst:;> 
!esponc:lers·,to-use an' automatic ext · ~ 
de(it5rillator. We have a long way to goi do.es.ti)-/--

!!~~;?!~~~!;'~~;::~~~:~ ;~~~;~!····· ;(~ 
mandate to the states? ~ I~ 

~h~w!t:.:.·r~; .. _:;:J:;:;;-·,..·.onr:;:i .<···:····::•·.·•?\'.:.• .. //•:·.:•·• •·•·.t:tzt 
The bill simply directs the National Heart. Lung, ..So . 
and 131ood Institute to deveh 1p amtJ1issRminate a 
model state training program for first responders 

. and bystanders in lifesaving first aid. including 
CPR, and directs the development of model state 
legislation to ensure access to emergency 
medical services, including consideration of 
mandatory location and placement of life-saving 
equipment and requirements for training in the 
core content and use of life-saving equipment for 
first responders. 
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What is an example of life-saving equipment? 

A·6~w~t-;~· )·/•<•··· · <• : i: :.i·/:.····.···· 

Automated external defibrillators. The vast 
majority of sudden ~rdiac arrests are due to an 
electrical malfunctio of the heart called 
ventricular flbrillatio (VF). In VF, the heart's 
electrical signals. w ich normally induce a 
coordinated heartbe

1
at. suddenly become chaotic. 

and the heart's function as a pump abruptly 
ceases. Conscious~ess is quickly lost and 
unless this conditio~ is reversed, death follows 
within a matter of minutes. The only effective 
treatment for this cordition is defibrillation, the 
delivery of a powerf~I electrical shock to the 
heart. Defibrillation - which can be compared to 
rebooting a 'frozen' omputer -- eliminated VF 
and allows a coordi ated rhythm to resume. 

aiJ.~itl?~ /o •• <: L •··· )·:•·> > ·.·.:_ ...... ···. · 
Isn't this issue morel properly addressed at the 
state level. Aren't vJe ignoring what the public 
asked for during the: 104th Congress when they 
voted for less federrl bureaucracy? 

AiJ·~w~t.r ; . • . :OT / f + ,. .... : . . .... 
Pre-hospital medical care (training, equipment, 
standards of care) sluffers from state-by-state 
variation which con~amns the public to 
inconsistent care. ~ 1995 poll of state EMS 
directors identified bstacles to implementation of 
early defibrillation p ograms. Among the major 
obstacles Identified ~as a lack of enabling 
legislation (34%). If a national standard were 
developed by DHH , states would likely be more 
receptive to change . 

Development and d sseminatlon of a core 
content for a recom ended model state training 
program for first res enders and bystanders in 
lifesaving first aid, i eluding cardiopulmonary 
resuscitation (CPR) throughout the U.S., in a 
standardized fashio using current science, 
would be an efficie t use of government 
resources. 

(AHA - 12196) 

APR 04'97 10:02 No.015 P.10 

Qqefii~H .. :.·· :.,, ..... . 
With Congress moving to cut federal 
appropriations, won't additional funds be scarce 
for implementing this legislation? 
<A··.··.:.·.··.· .. · ..... :·.:.-.. :-:··:···:· .. :.··=·: .. ::.:.: ... ::::: ... 
~n~~t:: · ::::< < <, · 

Existing resources at DHHS can be used if the 
leadership mission were assigned, because 
industry, academia, and the medical community 
would all be available to contribute to the 
development of the legislation's 
recommendations. 

otieSi1a1t:::·:::• .. ::r:,<·<::··:•············· ··· ·········· ,_ ............ . 
Aren't all ambulances already equipped with 
defibrillators? 

:An~wif .. + : · ·· · 
AEDs are designed for trained basic life support 
(BLS) personnel. Currently, only 25 percent of 
BLS responders have defibrillators. First 
responders include fire rescue. police, BLS, flight 
attendants. or security personnel with a minimum 
of four hours AED training. 

.
•.•. "'_.·_ .•... ··.u· .. ·._:·_\_·: .. _·,_·.·,.. .. ·.· .. ·.·._ .. ·.·.1.·_·.·.o·.::_.n···.·.·.•: ___ •,_· ••. ••. ·:<..•.<:· ·:· •···• -..:::.-.• .. ,,., · ..... , .. ,· .................................. < .. ···· ·. · · ··· ···· .···::·:·· 
\IC' ~': .'.".":··.:·:>:·:·::<·::~:~.::i .... :::·.:· .... · .. : .. :-:..:::·:::::-·::::.:. ::···: ···::·::··:·:.::.::·.-:·: :.: · .. ·· . 
Even if first responders are authorized to use 
AEDs, won't the costs be prohibitive? 

··~~$:~~:~-!~·· ~·~·~···:~l·~·~·•·;~·~~l·v~~ .. i n••···~·~·~·1p·~·i~--~···········••·.•··••· •· c-

emergency vehicles with AEDs and training all <1'~ 
first responders how to use them is minimal in q ,J) \/ 
proportion to the number of lives that can be DJu-,:..u-

saved. A Tucson, Arizona study showed the cost 
per year of life saved for care of sudden cardiac 
arrest by paramedics to be $8,000. The actual 
cost of some AEDs is now under $3,000 and 
training in its use takes less than four hours per 
person. 
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Teaching Citizens o Use an AED During 
the AHA Heartsav r Course: Active vs. 
Passive Learning nd Retention of Skills 
Alidene M. Doherty. RN 
University of Washirgton 

Chairman's Im·itef Jn\'estigators 

Use of Automated External Defibrillators 
I 

by Police First Re[ponders in Suburban 
Pittsburgh 
Vince N. Mosesso r., MD, FACEP 
University of Pittsb rgh 

I 

Implementation of AEOs: Community 
Educational and technical Implications 
Max Harry Weil. MD, PhD 
Institute of Critical /care Medicine 

I 

I 

Estimating Effec~·veness of Cardiac Arrest 
Interventions: A oglstlc Regression 
Survival Model 
Terence D. Valen~uela. MD. MPH 
University of Arizqna Health Science Center 

Access to Rapid Deflbrlllatlon in a 
Combined Polic /Paramedic Response 
System: Six Yea s' Experience in 
Rochester, Minn sota 
Roger D White. flf'ID 
Mayo Clinic i 
Outcomes of cardiac Arrest Managed at or 
in the Vicinity of the Melbourne Cricket 
Ground Utllizin~ an Early Access to 
Defibrlllation St ategy - A Forerunner to 
Public Access eflbrillatlon 
Keane G. Wasserthe11, MD 
Epworth Hospital Richmond. Victoria, Australia 

I 
I 

I 
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Ftida~·. r\ pril 18 
7:00-12:00 Noon 
Registration 

7:00-7:50 AM 
Continental Breakfast 

8:00-9:20 AM 
St!ssion II: .Food and Drug 
Administration Update 
Moderator: Richard E. Kerber, MD 
Professor of Medicine 
University of Iowa Hospital 

Facilitating FDA Evaluation of AED Safety 
and Efficacy for Public Access 
Deflbrlllation 
Richard E. Kerber. MD 

The FOA's View of AEOs and Publlc 
Access Deflbrillatlon 
D. Bruce Burlington, MD 
Director, Center for Devices & 
Radiological Health 
U.S. Food and Drug Administration (FDA) 

Informed Consent and CPR Research 
Joseph P. Ornate, MD 
Professor, Internal Medicine and Cardiology 
Medical College of Virginia 

9:45-12:00 Noon 
St!ssion Ill: Automatic External 
Defibrillator 1echnology Symposium 
Moderator; Graham Nlchol, MPH, MD 
Assistant Professor . 
Loeb Medical Research Institute, 
University of Ottawa 

7 
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American Heart Association 
American Red Cross 

American Association for Respiratory Care 
American College of Cardiology 

Citizen CPR Foundation 
Consumer Federation of America 
Emergency Nurses Association 

Event Medical Services, Inc. 
Hewlett .. Packard Company 

Heartstream, Inc. 
International Association of Fire Chiefs 
International Association of Firefighters 

Laerdal Medical Corporation 
Physio-Control Corporation 

Save a Life Foundation 
SOS Technologies & Oxygen Therapy Institute 

SurVivalink Corporation 
. The Institute of Critical Care Medicine 
I 

9:59 No.015 P.06 

Wyoming Department of Health 
Wisconlln lndlanhead Technical College, New Richmond Campus 
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HHS Comments Related to the Draft Legislation on 
The Cardiac Arrest Survival Act and Cardiac survival Activities 

the Department Could Support 

0 

0 

0 

0 

HHS/The National Institutes of Health/National Heart, Lung 
and Blood Institute (NHLBI), supports the "chain of 
survival" concept and the position that all emergency 
medical personnel should be trained to use a defibrillator 
and that all medical vehicles should be equipped with a 
manual or automated external defibrillator (AEDs). 

With respect to the proposed legislation, it contains a 
number of provisions that are of concern to the Department. 
For example, it provides for the development and 
dissemination of a "core content" for a model state t:t"aining 
program in lifesaving interventions, including 
cardiopulmonary resuscitation. Organizations such as the 
American Red Cross and the American Heart Association are 
currently involved in developing and disseminating training 
programs for cardiopulmonary resuscitation. We believe it 
is not appropriate for the NHLBI to assume this function and 
thus duplicate the ongoing efforts of private entities. 

The legislation also proposes a~9ns.tratip_n_J?.roject-=-t:0- ~ 
_provide_--:-~a.ining- in· ·the-=core:-content-to-- irst- res· onders:::-and~ 
by:s __ ander • ile we woul support such a project, we are 
concerned that implementation of a demonstration project of 
this type through the Department ~d-.reCJ\1j.-re-_additicm~_:l 
fund·inq.--=-:and..:.:s~~J{ resources:. -- -· 

HHS supports· the development of a d:@~ion- -database~related·-~to 
the=ino~~-o~·-c.ardi:ac_a-z:r_est. ·This is an impor.tant--:::-area.-::­
t_b_at-=-=i-s-not:-eurrently.-=addressed. This also would. involve 
the investment of substantial resources, both human and 
financial, that are not currently planned for within the 
Department. The proposed legislation does not address 
f'1nanc.t~i-l--~~pp~t in this regard. 

we-.::bel-i.e:v..e=.ther.e--::is::me:t!-it=tn=~developinq~model~s:eat;·e:::o:. 
legis-lation-t_o.:.-censu.l:;'_e:::.~access to :::.eme?"_g~nc.y.:.-:med-i:ca-1-=:ser.vices:::-:­
f or--basic=-.-1.-i-f.e.:- suppor.t1• However, we have a concern about 
the appropriateness of the NHLBI in developing such 
legislation. The NHLBI has a research and education 
mandate. Thus, we do not believe NHLBI should be involved 
in the development of legislation at the state level 
especially legislation that may establish requirements for 
state licensure or credentials of health professionals. 

.:1.:IVlS .:10 .:13IH::> SSLL 069 606 XV.:I tt=tT 3111 L6166/t0 
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We strongly believe that any advances in this area should 
address research needs in cardiac arrest. For example, 
although the NHAAP supports the concept of placing AEDs in 
public places, it has emphasized the need for additional 
research before this occurs. 

There is also a need for additional research on 
resuscitation. Electrical instability of the heart remains 
a vexing problem and research into understanding mechanisms 
and therapies to prevent it and or restore normal health 
rhythm, particularly following cardiac arrest, is urqently 
needed. 

Additional studies of the feasibility and efficacy of p~lic 
programs to treat cardiac arrest are also higblY. desirA~le 
and should precede impiemeneaeion of any nation emerqency 
action programs-.~~~~~~~~~~~~~~~~~~~~ 

pe=Department will work with our health professional 
~raininq programs in the Health Resources and Services 
Administration and the Health Care Financing Administration 
~p explore the possibility of puttinq qreater emphasis on 
the chain of survival training activities and the use of 
f~n their grant and contract training proqrams. 

o We also will explore with Public Health Service Agencies in 
the Department, including the Food and Drug Administration, 
the possibility of broadening the use of AEDs so that more 
non-EMT and other health professionals, who are first 
responders, are able to use AEDs. 

U ( (l Lerf\M/1,1\;\ {;) r 

~ojs_ l <;\q(-e._ 'tffi IM) · 
~tX3 
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To: ELIZABETH DRYE 
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ADDRESSEES: ELIZABETH_DRYE 
SUBJECT: CONFIRMATION: APPT. REQUEST FOR DRYE, ELIZABETH 
END HOR: 
FROM: WAVES OPERATIONS CENTER - ACO: (b)(7Jc, (bJ(SJ 

Date: 05-27-1997 
Time: 19:31:38 

This message serves as confirmation of an appointment for the 
visitors listed below. 

Appointment With: DRYE, ELIZABETH 
Appointment Date: 5/28/97 
Appointment Time: 10:00:00 AM 
Appointment Room: 211 
Appointment Building: OEOB 
Appointment Requested by: DRYE ELIZABETH 
Phone Number of Requestor: 65573 

WAVES APPOINTMENT NUMBER: U34662 

If you have any questions regarding this appointment, 
please call the WAVES Center at 456-6742 and have the 
appointment number listed above available to the 
Access Control Officer answering your call. 
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TOTAL NUMBER OF NAMES SUBMITIED FOR ENTRY: 9 
TOTAL NUMBER OF NAMES OF CLEARED FOR ENTRY: 9 
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BURLINGTON, BRUCE 
BUTO,KATHY 
DONAHUE, MARY 
FRIEDMAN, MICHAEL 
LENFANT,CLAUDE 
MANDE, JEROLD 
MICHAEL, JEFF 
RECHT, PHIL 

(b)(S) 
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HHS Comments Related to the Draft Legislation on 
u~c-

The Cardiac Arrest Survival Act and Cardiac Survival Activities 
the Department Could Support 

o HHS/The National Institutes of Health/National Heart, Lunq 
and Blood Institute (NHLBI), supports the "chain of 
survival" concept and the position that all emergency 
medical personnel should be trained to use a defibrillator 
and that all medical vehicles should be equipped with a 
manual or automated external defibrillator (AEDs). 

o With respect to the proposed legislation, it contains a 
number of provisions that are of concern to the Department. 
For example, it provides for the development and 
dissemination of a "core content" for a· model state training 
program in lifesaving interventions, includinq 
cardiopulmonary resuscitation. Organizations such as the 
Alnerican Red Cross and the American Heart Association are 
currently involved in developing and disseminating training 
proqrams for cardiopulmonary resuscitation. We believe it 
is not appropriate for the NHLBI to assume this function and 
thus duplicate the ongoing efforts of private entities. 

o The legislation also proposes a demonstration proj~ct to 

0 

0 

provide training in the core content to first r d 
byst-anaers. Whi e we would support such a project, we are 
concerned that implementation of a demonstration project of 
this type throuqh the Department would require additional 
funding and staff resources. 

\

HHS supports.the development of a nation database related to 
the incidence of cardiac arrest. This is an important area 
that is not currently addressed. This also would.involve 
the investment of substantial resources, both human and 
financial, that are not currently planned for within the 
Department. The proposed legislation does not address 
financial support in this regard. 

We believe there is merit in developing model state 
legislation to ensure access to emergency medical services 
for basic life support. However, we have a concern about 
the appropriateness of the NHLBI in developing such 
legislation. The NHLBI has a research and education 
mandate. Thus, we do not believe NHLBI should be involved 
in the development of legislation at the state level 
especially legislation that may establish requirements for 
state licensure or credentials of health professionals. 

.:r .:rv T.~ .:m -r=n rn ~~LL 069 7.07. YV3 tt:tT 30I L6167.lt0 
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We strongly believe that any advances in this area should j 
address research needs in cardiac arrest. For example, 
although the NHAAP supports the concept of placing AEDs in 
public places, it has emphasized the need for additional 
research before this occurs. 

There is also a need for additional research on 
resuscitation. Electrical instability of the heart remains 
a vexing problem and research into understanding mechanisms 
and therapies to prevent it and or restore normal health 
rhythm, particularly following cardiac arrest, is urqently 
needed. 

Additional studies of the feasibility and efficacy of public 
programs to treat cardiac arrest are also highly desirable 
and should precede implementation of any nation emergency 
action programs. 

The Department will work with our health professional 
training proqrams in the Health Resources and Services 
Administration and the Health Care Financing Administration 
to explore the possibility of putting greater emphasis on 
the chain of survival training activities and the use of 
AEDs in their grant and contract training programs. 

We also will explore with Public Health Service Agencies in 
the Department, including the Food and Drug Administration, 
the possibility of broadening the use of AEDs so that more 
non-EMT and other health professionals, who are first 
responders, are able to use AEDs. 

.f.fVTC:: .f() . .f:::l"TH:I 
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May 27, 1897 
I 

TO: Elizabeth Drye 

FROM: Rich Hamburg 
Acting Director. Public Advocacy 

American Heart .1. 
AssociationsMV 
Fighting Heart Disease 

and Stroke 

SUBJECT: RECOMMENDATIONS FOR EXECUTIVE BRANCH 

I 

Per our pr~vious conversations, what follows is a thumbnail sketch of our perception of favorable 
outcomes telative to the AED issue. At the core of our position is that a coordinated federal 
response if necessary to ensure that appropriate and timely lifesaving interventions are provided 
to persons sustaining non-traumatic out-of-hospital cardiac arrest 

I / 
Potential E~ecutiva Orders: / / 

.· I ~ 
w""·9j • Direct NHTSA and NHLBI to collaborate in an effort to more effectively address · -

CP.;f;."l5'T(),,- '? cardio~ascular disease, including sudden cardiac arrest, in a pre-hospital setting, including 
~ · the exP,editious development of curricula specifically addressing sudden cardiac arrest 

I G Direct ~he Dept. of Justice to develop model state good samaritan immunity for cardiac arrest 
,, . ~1~)1J/\ care pXviders as well as those involved with the instruction of training programs and owners 
T':I""" and m (agars of property where equipment is placed 

• Direct t.he NHLBI to immediately develop a national database for reporting and collecting ~ , 
A--rf/j;JJ~ information relative to the incidence of cardiac arrest, rates of survival anq whether : s •1. ~ 
~ intervehtions, including cardiac arrest care ~rovidar interventions. improve the rate of survival _ ,-~ '_ 

• Direct the establishment of a Presidential Commission on cardiac Arrest Survival to evaluate 
and pr vide recommendations on effective methods to increase survival from cardiac arrest, 
includi g the development of model state legis!Ettion to ensure access to EMS through 
consid ration of a re uiremen.!_f or public placement of llresavtrrg-~qmgm-ent·arf Jor_tbe_use_o.f_ 

such e uipmen y cardiac arrest care prov1 ers -pro'°\·~-"\~" ..,,A-, i:.. . 

\..-Jo I .;;) <' D:;"'1iU"L'"--~~ 
G.-J, (') ,~ So.-""''- • 

• Public nnouncement of Presidential support for research initiatives that bring together the 
collaborative efforts of government, the non-profit sector and industry. This is exemplified by 
the broad-based clinical trial to evaluate whether targeted responders who use AEDs can 
improvt survival of patients with out-of-hospital cardiac arrest compared to implementation of 
a usual community-based EMS system alone. 

Presidential support and recognition of the expanded role of the police force to better serve 
the co~munity. This is exemplified by the groundbreaking work done by the police force in 
Rochester, MN under the director of Dr. Roger White, where the prompt use of AEDs the by 
police re• dramatically improved survival from out-of-hospital sudden cardiac arrest 
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THE CASE FOR SUPPORT FOR THE 
CARDIAC ARREST SURVIVAL ACT 

Background 

Some time go, the federal government 
established a program to develop nationally 
uniform stand rds for training curricula and 
procedures f r local emergency medical 
services. Thi~ program is housed within the 
Department of Transportation, in the National 
Highway Tr ffic Safety Administration 
(NHTSA). NH SA has done an admirable job 
in developing raining materials that could be 
voluntarily imp emented locally. 

Ensuring hea disease and stroke focus -
There is sig ificant concern that. as our 
knowledge ab ut out-of-hospital cardiac arrest 
has expanded. NHTSA has not incorporated a 
heart diseasj and stroke focus in the 
standardized or proposed curricula for 
bystanders and first responders Bystander 
and first res~onder CPR are essential to 
facilitating su]·val from out-of-hospital arrest. 
and we belie e that the time has come for 
broadening of model EMS program to include 
both clinical evaluation of the results of 
proposed inte , entions - to ensure timely and 
appropriate clanges in the curriculum - and 
development f a uniform national standard 
on the ap ropriate use of life-saving 
equipment for first responders, bystanders 
and other p~rsons who may volunteer to 
resuscitate ~atients but are not trained 
paramedics o.

1 
EMTs. · 

The current prbgram. housed at NHTSA, while 
superb, has hfstoricaHy not engaged in these 
activities becluse its focus. properly so, has 
been on vehi ular' and traffic safety. NHTSA 
lacks clinical and research infrastructure in 
heart disease eadily available at, for instance, 
the National Institutes of Health. But. the 
NHTSA progrrm has been developed without 
significant clinical or scientific input from those 
components ~of the federal government 
directly invo ved in understanding heart 
disease and the potential that appropriate 
local manage ent or, and training for, out-of­
hospital arrest can have on mortality and 
disability from: heart disease. 

AHA (March ~997) 

Removing barriers to care - In addition, 
legislative interventions can substantially 
affect the delivery of pre-hospital care, 
resulting in increased survival rates. The 
value of an unbroken Chain of Survival has 
been highlighted in cities such as Seattle, WA 
and Rochester, Minnesota. where early 
access to EMS. early CPR, early defibrillation 
and early advanced cardiac life support have 
dramatically increased survival rates. 
Unfortunately, the broad range of state 
statutes has resulted in pre-hospital care 
which suffers from state-by-state variation, 
condemning the public to inconsistent care. A 
1995 poll of state EMS directors. published in 
the Journal of Emergency Medical Services 
(JEMS). identified lack of enabling legislation 
(34%) as a prime obstacle to implementation 
of early defibrillation programs. According to 
new data published in JEMS (January 1997), 
non-EMT first responders are legally 
permitted to use AEDs in only half the states. 
and less than one half of EMTs and less than 
one quarter of non-EMT first responders in the 
U.S. are trained and equipped to defibrillat 
As for basic life support, more than half of the 
states in a recent study repor1ed having no 
secondary school curriculum requirements for 
first aid and CPR. If a national standard were 
developed by the federal government, states 
would likely be more receptive to changes. 

Summary of provisions 
. -

The bill directs the National Heart, Lung, and 
Blood Institute (NHLBI). in cooperation with 
NHTSA, to develop ana disseminate a model 
state training program for first responders and 
bystanders in lifesaving interventions, 
including CPR, and directs the development of 
model state legislation to ensure access to 
emergency medical services. including: 
consideration of the necessary training in, 
placement of. and good samaritan protection 
for the use of life-saving equipment for those 
choosing to intervene in out-of-hospital arrest. 
Finally, NHLBI Is called upon to develop a 
national database for reporting and collecting 
data on the incidence of cardiac arrest and to 
evaluate the effectiveness of bystander and 
first responder lifesaving interventions. 
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Emergency Cardiac Care 

Flphtlng Heart Disease 
and Srroke 

c~~· tor Sypjd 
More than 350.looo Americans suffer a sudden cardiac arrest each year. Less than ten percent will be 
discharged fro~1 a hospital alive. The key to survival is timely initiation of a series of events, coined the 
"Chain of Su lval." The chain includes early activation of the emergency medical system; basic 
cardlopulmona resuscitation (CPR); rapid deflbrillation; and early advanced cardiac life support. 
Weakness In aMy link lessens the chance of survival and condemns the efforts of an emergency medical 
system to poor~esults. After as little as 10 minutes. very few resuscitation attempts are successful. 

Unfortunately, re-hospital medical care (Including training, equipment and standards of care) suffers 
from state-by-\ate variation, which condemns the public to inconsistent care. It Is clear that legislative 
interventions cf'n substantially affect the delivery of pre-hospital care, resulting In Increased survival 
rates. In cities such as Seattle, WA and Rochester, MN, where early access to EMS. early CPR, and 
early defibrilla 

1

ion have dramatically increased survival rates. However. according to data recently 
published in th Journal of Emergency Medical Services (JEMS). ~-EMT first responders are legally 
permitted to D · l.y_balf the sta!e.s_and less than one half o(EMTs.Jind less than one quarter 
of non-EMT fir t res on I:S.J.o..th.e U.S. are-trained and equipped to deflbri!late. As for basic life support 
training. more jhan half the states in a recent study had no secondary school curriculum requirements for 
first aid and C1R. 

I 
AHA position I 

In a few weeksr Representative Cliff Stearns (R-FL-6) will be introducing the Cardiac Arrest Survival Act. 
This legislation, drafted In large part by the American Heart Association. In partnership with the American 
Red Cross and

1 

nearly two dozen national organizations, establishes a federal program regarding training 
in lifesaving ~nterventions and the use of lifesaving equipment, including automated external 
defibrillators (AEDs) to assist individuals experiencing cardiac arrest. Specifically. the legislation calls 
for: ! 

/ • the Nation~I Heart, Lung 1 and Blood Institute JNljl:BJ),.- in cooperation with t~~ National Highway 
Traffic Salty Administration (NHTSA1';\;-tO develop and disseminate a 111odel state trainirfg program .. t·, 
for first esponders and bystanders in lifesaving interventions, including cardiopulmonary 
resuscltati n (CPR). 

• the devel pment of n:iP:del- state legislation to ensure access to- emergency. medical _services; 
including onslderatlon of the necessary location and placement of lifesaving equipment, including 
AEDs; the 1 deveio-pment of~reqUire·ments tor t[aiOing-:-intne ·-cor~ cq_ntenr a_nd ·us.e·~of life:-S"avlng· 
equlpr:nent ·· includlJ:lg· AEDs; and the provision of ,good:::s~maritan-immunhy· ·fcir" bysta·naers first 
responder insfructors and owners and owners and ma-na-gers of property where equipment is placed. 

• the devel pment of a natjo]lal" database for reporting and· collecting- ir:iJormatlon relating to the 
incidence f cardiac arrest and whether interventions. including bystander or first responder, Improve 
the rate of survival. 

Actio 

• Co-sponsor the Cardiac Arrest Survival Act, sponsored by Rep. Cliff Stearns (R-FL). 
I 
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High Discharge Survival Rate After Out-of­

Hospital Ventricular Fibrillation With Rapid 

Defibrillation by Police and Paramedics 

Roger D White, MD*; 

Brent R Asplin, MD1 

Thomas F Bugliosi, MD*; 

Daniel G Hankins, MD** 

Study objective: To assess outcome in patients with ventricu­
lar fibrillation (VF) treated by defibrillator-equipped police and 
emergency medical technician-paramedics in an advanced life 
support (ALS) emergency medical services (EMS) system. 

Methods: We carried out a retrospective observational outcome 
study of all consecutive adult patients with atraumatic cardiac 
arrest treated from November 1990 through July 1995. The study 
was carried out in a city with a population of 76,865 in an area 
of 32.6 square miles. Central 911 dispatched police and an ALS 
ambulance simultaneously. Accurate intervals were obtained 
with the synchronization of all defibrillator clocks with the 911 
dispatch clock. The personnel who arrived first delivered the ini-
tial shock. After shocks delivered by police, paramedics provided ' 
additional treatment if needed. Main outcome measure~ were 
time elapsed before delivery of the first shock, restoration of 
spontaneous circulation (ROSC). and survival to discharge home. 

Results: Of 84 patients, 31 (37%) were first shocked by police. 
Thirteen of the 31 demonstrated ROSC, without need for ALS 
treatment. All 13 survived to discharge. The other 18 patients 
required ALS; 5 (27.7%) survived. Among the 53 patients first 
shocked by paramedics, 15 had ROSC after shocks only, and 14 
survived. The other 38 needed ALS treatment; 9 survived. Call- I 
to-shock time for all patients was less in the police group than in ~ 

1 
the paramedic group (5.6 versus 6.3 minutes. P=.038). For all l ' 
patients, call-to-shock time was less in those with ROSC after · ( 
shocks only than in those who needed ALS (5.4 versus 6.3 min-
utes. P=.011 ). Survival to discharge was 49% (41 of 84). with 18 
of 31 (58%) in the police group and 23 of 53 (43%) in the 
paramedic group. Call-to-shock time for survivors was 5.8 min-
utes; it was 6.4 minutes for the nonsurvivors (P=.020). Neither 
ROSC nor discharge survival was significantly different between a 
police- and paramedic-shocked patients. ROSC after initial shock · c 

s 
and call-to-shock time were major determinants of survival, ; . 

' II 
whether the first shocks were administered by police or by 
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RAPID DEFIBRILLATIDN 
W/JilCt'.f t1/ 

paramedics. With ROSC after shocks only, 27 of 28 (96%) sur­
vived, whereas 14 of 56 (25%) needing ALS survived (P<.001 ). 

Conclusion: A high discharge-to-home survival rate was ob­
tained with early defibrillation by both police and paramedics. 
When shocks resulted in ROSC. the overwhelming majority of 
patients survived (96%). Even brief time decreases (eg, 1 minute) 
in call-to-shock time increase the likelihood of ROSC from shocks 
only, with a consequent decrease in the need for ALS intervention. 
Short call-to-shock time and ROSC response to shocks only are 
major determinants of a high rate of survival after VF. 

[White RD, Asplin BR. Bugliosi TF, Hankins DG: High discharge 
survival rate after out-of-hospital ventricular fibrillation with 
rapid defibrillation by police and paramedics. Ann Emerg Med 
November 1996;28:480-485.] 

INTRODUCTION 

Rapid defibrillation after out-of-hospital cardiac arrest 
(OHCA) caused by ventricular fibrillation (VF) is the single 
most important determinant of outcome. 1 ·2 Other variables 
such as witnessed arrest, rapid access to emergency medi­
cal services (EMS), prompt bystander CPR, and initial VF 
maximum amplitude have been shown to improve sur­
rn-;11.3-10 However, the interval between collapse and deliv­
ery of defibrillatory shocks is the most critical variable 
influencing outcome. 1 Incorporation of early defibrillation 
into EMS systems has been followed by demonstrable ben­
efit in most settings11 - 16 , although this has not always been 
observed. 17- 19 Also, in large metropolitan areas survival 
from OHCA has been shown to be very low. 20·21 In one city, 
survival in patients with an initial rhythm of VF was 3%20 ; 

m another, survival of bystander-witnessed VF arrest was 
5.3%. 21 For rapid defibrillation to be provided in such 
settings, substantial changes in EMS systems, or the inno­
vative institution of alternative methods for making early 
defibrillation more accessible, will have to be carried out. 

, :~n:-:f994~we:fep0rted:our-firsF2-=-years:of experience wit Ii _ 
:._tne=iidaition.oL~fil!X defibrillation~provided=oy city po"lice -· 

, -._fo~an~existing:ad.v11ncoed life-support (ALS)EMS system 2-2 
1

' In that study we emphasized acquisition of accurate times 
: for the calculation of intervals likely to be critical deter-

minants of patient outcome after VF OHCA. Gur-=findings 
, -also=ind_i§a_tec!=thar::shortGr-itical in te~als,m~Sf importantly~ 
: call.;io~shochime;=-mighCaccount=for tne-relatively higli= -
if-survival rate (47.7.:;0/c,) we noted during that study of time 
~I intervals. We now report our experience with an additional 

33 months of ongoing observation of outcome from VF 

l 
l 
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OHCA in this EMS syst<.:m in which both defibrillator­
equipped police officers and ALS emergency medical tech­
nician-paramedics (EMT-Ps; referred to in this article as 
paramedics) respond to all in-city OHCA events. 

MATERIALS ANO METHODS 

The city of Rochester, Minnesota (1993 population, 76,865; 
area, 32.6 square miles), is served by a private ambulance 
service (Gold Cross Ambulance Service, Incorporated) 
Patient care personnel are nationally registered EMT-Ps. 
Rochester Police Department police officers are trained as 
first responders in accord with the US Department of 
Transportation First Responder Training Program. 23 All 
officers are trained to operate automated external defibril­
lators (AEDs) with the American Heart Association Early 
Defibrillation Training Program as the format, with modi­
fications to accommodate the versions of AED used 24 At 
approximate 90-day intervals the officers undergo a brief 
skills-retention assessment. 

In November 1990 the police defibrillation program 
was begun with four AEDs (First Medic 510 semiautomatic 
defibrillator; Physio-Control Corporation). In March 1993, 
four additional identical units were added, and in April 
1995 four more AEDs were provided by the manufacturer 
for assessment purposes (VivaLink semiautomatic defibril­
lator; SurVivaLink Corporation). Thus for the first 27 
months 4 AEDs were available, during the next 25 months 
8 AEDs were in service, and for the final 5 months as many 
as 12 AEDs were in service at one time in police cars dis­
tributed throughout the city. 

In Rochester, all 911 calls are received at a central law 
enforcement dispatch console. When a 911 medical emer­
gency call is received at central dispatch, it is immediately 
transferred to an EMS dispatcher at the ambulance dis­
patch center by telephone hotline. While this call is being 
processed, central dispatch locates the nearest available 
police car for dispatch to the site of the emergency. Thus 
dispatch of police and paramedics to medical emergency 
calls is nearly simultaneous. Ambulances are located at 
and dispatched from two ambulance stations. The first 
personnel to arrive at the scene began standard assessment 
procedures, connected an AED in pulseless and apneic 
patients, and delivered defibrillatory shocks if indicated 
In the first 39 months of the study period, paramedics used 
AEDs (HeartStart 2000 semiautomatic defibrillator; Laerdal 
Medical Corporation) On a few occasions an AED was 
not available and a backup manual defibrillator was used 
(LifePak 5 cardioscopdrecorder/DC defibrillator; Physio­
Control Corporal ion) In l he last 18 months of the study 
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period, paramedics used an ALS version of AED (First 
Medic 710 semiautomatic defibrillator; Physio-Control 
Corporation). At weekly intervals, central and EMS dispatch 
clocks were synchronized with the universal time coordi­
nate and all defibrillator clocks, police and paramedic, were 
synchronized to this time. Thus all times used to calculate 
intervals were derived from synchronized times taken from 
central and ambulance dispatch Dictaphone time record­
ings and defibrillator clocks. Defibrillator clock times were 
obtained from memory modules, PCMCIA memory cards, 
or, in the case of the Vivalink AED, from internal memory. 
Significant error has resulted from lack of time synchroniza­
tion in an EMS system 25 Such error affects assessment of 
intrasystem performance and raises questions about the 
validity of time-dependent cardiac arrest clinical research. 25 

All adult patients found in atraumatic VF cardiac arrest in 
the city were included in the data analysis. No change in 
patient treatment protocol was involved, and the methods 
and procedures used qualified for institutional review 
board approval. Confirmation of a cardiac origin as the 
cause of the arrest was obtained from in-hospital follow­
up and review of all diagnostic studies or from findings at 
autopsy. 

Patients were categorized as demonstrating ROSC if 
initial shocks restored a spontaneous circulation, with or 
without 1 minute or less of CPR, after initial shocks. No 
epinephrine or other vasoactive drug was needed in any 
of these patients. Jn accord with our current standard car­
diac care protocol, ROSC patients received high-flow oxy­
gen with a nonrebreather mask, IV line placement, and 
prophylactic lidocaine before or during transport. Patients 
classified as needing ALS required additional interventions, 
including epinephrine in all instances, and endotracheal 
intubation, in accordance with American Heart Association 
Advanced Cardiac Life Support guidelines incorporated 
into our ALS protocols. 

Table 1. 
Patient and arrest data. 

Variable 

Median age (range) [years] 
No. male(%) 
No. of witnessed arrests 1%) 
No. given bystander CPR 1%) 
No. with ROSC 1%) 
No. of survivors 1%) 

'Per 10-year increase in age. 

4 8 2 

All Police-
(N=114) Treated (n::31) 

65129-91) 65129--91) 
65177) 25181) 
69 (82) 26184) 
36 (43) 16152) 
28 (33) 13142) 
41149) 18158) 

All patients with ROSC at the scene were transported 
to a single receiving hospitaL}he-target-outtom_e~wji.s.d~--- _ · 
-fined as-survival-to dischaft~hoine, _with a functional sta-
-------~- - - -- --- -- -

tils~_!reg~i_ri_!!g~~ssista_ncdor daily living: ftny.=p__g_tienL 
~rologic·impairment-:-n~~es~i~filjr::ig-_cli.?~h<:iige-10 a~ 
ry~sing:ho~o~prolonged or perma_!len! c<1re wa_?._con-:... 
sj~e-red:a:nonsurvi\ior._,. · 

Interval comparisons between various subgroups were 
examined univariately with the two-sided Wilcoxon rank­
sum test. Discrete variables were examined univariately 
with the two-sided x2 test. The main study endpoints were 
time to shock, ROSC, and survival to discharge. 26 Potential 
predictors were age, sex, bystander CPR, witnessed event, 
and paramedics as first responders. We used linear and 
logistic regression analyses to determine which variables 
were most strongly associated with the endpoints, using a 
stepwise selection process. 27 

•
28 We considered P values 

less than .05 significant. 

RESULTS 

During the 57-month 2u,idy: 1xriod, 8'1-:::_0fi]:..~-_-patiems-. 
. ---- - ---· -- . _,.--- -- -- - - . 

pr:_esented with VF a?-the-initial rhyth!!i. Seventy-four 
patients in non-VF arrest (40 in asystole and 34 in pulse­
less electrical activity) were encountered but were excluded 
from this analysis for obvious reasons. All arrests included 
in the study occurred before the arrival of police or 
paramedics. None of the 74 survived. No patients were 
excluded because of insufficient, inaccurate, or unavail­
able data. 

T~~x=o_rte-p~t~ents were first.shockecrby poli0:. Because 
of the numbers of AEDs-after thdirst 2 years, the first 
pol_i~e car to arrive at a cardiac arrest scene carried an AED 
in 90% ofcas~. Of the 31 patients, 13 ( 4 2°/o) had ROSC . 
from shocks only. All 13 survived. The other 18 patients 
(58%) required ALS treatment by paramedics. Five of the 

Paramedic- Relative Risk of 95% Cl for 
Treated (n=53) Police-Treated Relative Risk p 

64 (35-87) 11· .7-1.5 .827 
40175) 1.4 .5-4.0 .584 
43 (81) 1.2 .4-19 .752 
20 (38) 18 .7-4.3 .215 
15128) 1.8 .7-4.6 .201 
23143) 1.8 .7-4 4 .194 
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'1s (28%) survived. Among 53 patients first shocked by 
paramedics, 15 (28%) had ROSC with shocks only; 14 sur­
vived. The one nonsurvivor in this group made a complete 
ncurologic recovery, but recurrent intractable VF developed 
2 days after admission. The other 38 patients in the para­
medic group (72%) required ALS treatment, with 9 sur­
vivors (24%). Three patients classed as nonsurvivors 
sustained neurologic impairment necessitating discharge 
to a nursing home for permanent or prolonged care. 

Patient and arrest data for all patients are presented in 
Tahlc l. We detected no statistically significant differences 
betwu.:11 the police- and paramedic-treated groups among 
the variables in Table 1. Table 2 depicts association of cat­
egoric factors with discharge survival. Among these factors, 
only initial response to shock-whether ROSC or need for 
ALS-was significant. Bystander CPR did not increase dis­
charge survival, and survival was not significantly higher 
among patients with witnessed arrests. When police and 
paramedic patient groups were analyzed individually, nei­
thi:r bystander CPR nor witnessed arrest significantly 
increased survival. 

Call-to-shock times for all patients are shown in Table 
3. This interval was significantly shorter in patients in 
whom spontaneous circulation was restored by the initial 
shock than in patients who needed ALS intervention to 

regain spontaneous circulation. Likewise, call-to-shock 
11111c was significantly shorter in the survivors than in the 
nonsurvivors. 

Table 4 depicts call-to-shock times in the police and the 
paramedic groups. For all patients this interval was shorter 
in the police-defibrillated group. In the police group, call­
to-shock time was significantly shorter in patients with 
ROSC after shock than in those who required ALS. This 
time difference was not significantly different between 

Table2. 
Association of categoric factors wilh dischargi: survival. 

Provider of No. of 
Variable Care Patients 

I:,;: i;il shocks Police 31 
Paramedics 53 

Sex Male 65 
Female 19 

Witnessed arrest Unwitnessed 15 
Witnessed 69 

Bystander CPR No CPR 48 
CPR 36 

Response to shock RDSC 28 
ALS 56 
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ROSC and ALS patients treated first by paramedics. The 
time spread was wider in both ROSC and ALS patients 
first treated by paramedics. 

We performed logistic regression to determine which 
variables were most strongly associated with the 
endpoints of survival to discharge and ROSC from shocks 
only. After ROSC from shocks only was added to the logis­
tic model, no other variable predicted who would survive 
to discharge. After addition of time to shock, no other vari­
able predicted who would have ROSC from shocks only. 
The major determinants of outcome were call-to-shock 
time and ROSC from shocks only, regardless of who deliv­
ered the shocks. 

DISCUSSION 

Our observations extend and affirm the conclusions of our 
earlier preliminary study. 22 In that study, as in this one, we 
chose to use the call-to.-shock interval rather than the col­
lapse-to-shock interval because the latter is almost always, 
at best, an estimate. We prefer to use an interval that is 
precise and quantitative and can be correlated with out­
come. The call-to-shock interval also can be used for ac­
curate intersystem data comparisons, provided all EMS 
system clocks are synchronized at regular intervals. In our 
earlier evaluation of a police defibrillation program our 
primary objective was accurate measurement of critical 
time intervals considered important for improved survival 
from VF OHCA. 22 As part of that study of intervals we 
noted a relatively high survival rate after VF OHCA (21 of 
44 patients [47.7%]). The objective of this study was to 

assess patient outcome over a much longer period, thereby 
including more patients. We continued to acquire accurate 
synchronized times for calculation of call-to-shock intervals 

No. of Relative Risk 95% Cl of 
Survivors(%) of Surviving Relative Risk p 

18 (58) 1.8 .7-4.4 .194 
23 (43) 
33 (51) 1 4 .5-4.0 .506 
8 (42) 
4 (27) .3 1-1.1 .058 

37 (54) 
23 (48) .9 .4-2 2 .850 
18 (50) 
27196) 81.0 10.1-652.0 <.001 
14 (25) 

4 8 3 
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as we had done earlier. Our results confirm that early de­
fibrillation not only increases survival from VF OHCA but 
increases the likelihood that initial shocks will result in 
ROSC, without need for costly and time-consuming on­
scene ALS care to restore stable circulation. Although we 
did not analyze other variables in this outcome study, it is 
probable that additional benefits are derived from early 
defibrillation with ROSC from shocks only (eg, shorter, 
less expensive hospitalizations). 

In contrast to generally accepted and reported experi­
ence we could not confirm a significant impact of bystander 
CPR or of witnessed arrest on discharge survival. This lack 
of confirmation does not diminish the important role these 
variables may contribute to survival in many settings. 3 ·

29 

With regard to witnessed arrest, it is possible that in our 
study the smaller number of patients in the unwitnessed­
arrest group (15 of 84) limited the statistical power to 
detect a significant difference. Swor and associates30 ·31 

observed that patients who received bystander CPR were 
more often found in VF and had a higher discharge sur­
vival rate. Although their data included response times. 
accurate call-to-shock times were not available. In our 
system the very short time from call to shock may negate 
a demonstrable benefit of bystander CPR. A similar obser­
vation has been reported in patients with VF OHCA in an 
EMS system with apparently short response times. 32 With 
regard to unwitnessed arrests it can be assumed that some 
of these patients, if still in VF when found, may in fact 
have had a short "down time" and therefore might still be 
candidates for success[ ul defibrillation and discharge sur­
vival. These observations further support the critical role 
rapid defibrillation assumes as a determinant of outcome 
from VF OHCA. 

As noted above, the call-to-shock time in the police­
defibrillated patients was shorter than in the patients first 
treated by paramedics Likewise, in the police-defibrillated 
group the time to shock was shorter for ROSC patients 
than for those who required ALS treatment after initial 
shocks. In the paramedic group this time difference was 

Table 3. 
Call-to-shock times .for all patients. 

Patient Group Median Time (Range) [Minutes] p 

All 6120-1211 
ROSC 5.4 (2 0-7 91 .011 
ALS 6.3128-12.11 
Survivors 5.812 0-821 .020 
Nonsurvivms 6.412 8-12 11 

4 8 4 

not significant. A greater spread of data in both the ROSC 
and ALS patients in the paramedic group, compared with 
those in the police group, is evident. These findings are 
consistent with shorter and less variable call-to-shock 
times made possible by citywide distribution and mobile 
rapid availability of police defibrillators. Extension of 
these observations to other means of providing short call­
to-shock times appears to be substantiated by these findings 
Our data lend credence to movement toward widespread 
implementation of rapid de fibrillation by means of place­
ment of AEDs in a variety of nontraditional settings that 
would make short call-to-shock times possible. 33 The 
documented expectations from short call-to-shock times 
are high survival rates from VF and ROSC from shocks 
only, without need in the ROSC patients for time-consum-
ing and costly on-scene ALS interventions. 

Our experience with a combined police/paramedic 
rapid-defibrillation EMS system confirms that short call­
to-shock times are accompanied by frequent ROSC from 
shocks only and by a relatively high discharge survival 
rate. The critical determinant of these outcomes is the rapid­
ity with which initial shocks are delivered rather than who 
provides those shocks. The additional benefit of ALS care 
by paramedics is for patients who do not achieve ROSC 
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from shocks only, among whom a smaller, although signif- 13. Ha· 

icant, number of patients survive. In this system, rapid laypen 

defibrillation is achieved by the combination of widespread , 14· Sh• 
Emerg 

citywide availability of defibrillators in mobile police cars 
15.Aul 

along with paramedic-provided defibrillation and back-up P 

ALS care. Extrapolation of these observations to other , 16. We 

EMS systems and to alternative modes of delivery of rapid I 

defibrillation, including implementation of study of the 
American Heart Association Public Access Defibrillation 

17. Kel 
urban 1 

proposal, is both rational and timely. 

Table 4. 
Call-to-shock times in police and paramedic groups (median 
[range/). 

Patient Group Police-Treated Paramedic-Treated 

All 5.6135-8 21 
ROSC 5.0 (35-781 
ALS 6.1 (35-82)" 
Survivors 5.3135-7 Bl 
Nonsurvivors 6.0115-8 2) 1 

'l'=.024 belween police·t1eated ROSC and ALS g1oups. 
'l'=.213 between paramedic·l1eilted ROSC and ALS groups. 
1 l'=.123 between police·t1eater1 survivors 'rnr1 nonsurvivors 
'P=.146 between paramerlic su1v1v01s ilnd nonsurv1vors 

6.312 0-12 11 
6.012 0-7 91 
64128-1211' 
6.012 0-8 21 
67128-1211' 

p 

.038 

.140 

.317 

.156 

.302 
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USE OF THE AUTOMATIC EXTERNAL DEFIBRILLATOR IN THE MANAGEMENT OF 
OUT-OF-HOSPITAL CARDIAC ARREST 

W. DouGLAS WEAVER, l\f.D., DEBORAH HILL, B.S., CAROLE. fAHREXBRUCH, M.S.P.H., 
MICHAEL K. CoPAss, M.D.,ju;xv S. l\fARTIX, R.N., C.C.R.N., LEO:-<ARD A. CoBB, M.D., 

AXD ALFRED P. HALLSTRO~I, PH.D. 

Abstract The automatic external defibrillator is a simple 
device that can be used by nonprofessional rescuers to 
treat cardiac arrest. In 1287 consecutive patients with out­
of-hospital cardiac arrest, we assessed the results of initial 
treatment with this device by firefighters who arrived first at 
the scene, as compared with the results of standard defib­
rillation administered by paramedics who arrived slightly 
after the firefighters. Of 276 patients who were initially 
treated by firefighters using the automatic defibrillator, 84 
(30 percent) survived to hospital discharge (expected rate 
according to a logistic model, 17 percent; P<0.001 ), as 
compared with 44 (19 percent) of 228 patients when fire­
fighters delivered only basic cardiopulmonary resuscita­
tion and the first defibrillation was performed after the ar­
rival of the paramedic team. Few patients with conditions 
other than ventricular fibrillation survived. 

In a multivariate analysis of characteristics that influ-

T HE early use of defibrillators by those prO\·iding 
first aid has been demonstrated to improve both 

survival and neurologic recovery after out-of-hospital 
cardiac arrest. 1' 3 In spite of the importance of these 
findings, considerable difficulties have precluded the 
widespread use of standard defibrillator-monitors by 
first-aid personnel other than paramedics. One deter­
rent is the need for legislation in some states to author­
ize such treatment and to confer immunity from civil 
suits on providers of such care. Another is the require­
ment that physicians endorse and support the imple­
mentation of this new type of emergency cardiac care. 
Finally, the training required to use com·entional de­
vices, particularly to acquire and maintain the skill to 
interpret disorders of cardiac rhythm, is extensive and 
therefore costly. As an alternative to com·entional de­
fibrillator-monitors, the automatic external defibrilla­
tor is a relatively simple device that requires only a 
modest amount of training and thus appears ideally 

From the Division of Cardiology, Harborview Medical Center and the Univer· 
sity of Washington. SC.l!lle. Address reprint requests to Dr. Wea\'er at the Di\'i· 
sion of Cardiology, Harbor>iew Medical Center. 325 Ninth A•·e .• Sea1tle, WA 
98104. 
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enced survival after ventricular fibrillation, a better survival 
rate was related to a witnessed collapse (odds ratio, 3.9; 
95 percent confidence interval, 2.0 to 7.6), younger age 
(odds ratio, 1.2; 95 percent confidence interval, 1.0to1.4), 
the presence of "coarse" (higher-amplitude) fibrillation 
(odds ratio, 4.2; 95 percent confidence interval, 1.6 to 
11.0), a shorter response time for paramedics (odds ratio, 
1.4; 95 percent confidence interval, 1.0 to 2. 1 ), and initial 
treatment by firefighters using an automatic external defib­
rillator (odds ratio, 1.8; 95 percent confidence interval, 1.1 
to 2.9). 

These findings support the widespread use of the auto­
matic external defibrillator as an important part of the 
treatment of out-of-hospital cardiac arrest, although the 
overall impact of the use of this device on community 
survival rates is still uncertain. (N Engl J Med 1988; 
319:661-6.) 

suited for use by persons whose skills are limited to 
basic life support. These devices require the applica­
tion of adhesive monitor-defibrillator electrodes and 
the activation of the detector-defibrillator; the opera­
tor does not need to be able to interpret the cardiac 
rhythm. 

Automatic external defibrillators have obvious ad­
vantages in rural settings where paramedics' services 
are not a\·ailable. However, the contribution of auto­
matic defibrillators to the overall management of car­
diac arrest has not been clearly ascertained, particu­
larly in cities with established emergency medical 
systems. Because of the potential importance of this 
device and the need for a careful examination of its 
efficacy, we evaluated the outcome of patients treated 
for cardiac arrest with use of the automatic defibrilla­
tor in an urban emergency medical system with se\·er­
al levels, or tiers, of care. 

METHODS 

The automatic external defibrillator consists of adhesi\·e elec­
trodes used for both monitoring and defibrillation, a rhythm detec­
tor, and a defibrillator that is connected to the detector. The de\'ice 
is ideally suited for use by first-aid personnel, because its operation 
is simple and the recognition of cardiac rhythms need not be taught. 
A pilot e\'aluation of early defibrillation gi\'en by first-aid per· 
sonncl in Seattle found that patients whom paramedics took a long-
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er time to reach and for whom first-aid personnel initially used 
standard defibrillator monitors to manage cardiac arrest had im­
proved outcomes, as compared with other patients. 1 Accordingly, 
we thought that a randomized controlled trial of the efficacy of the 
automatic external defibrillator was not desirable, even though this 
device is new and its performance characteristics have not been 
extensively described.•· 7 Instead, we evaluated the device in a 
prospective study and used multivariate analysis to adjust for the 
effect of factors thought likely to influence survival rates and also to 
test for the effectiveness of earlv defibrillation with the automatic 
defibrillator. · 

Automatic defibrillators were provided to firefighters working in . 
districts of Seattle in which paramedics' response times averaged at 
least three minutes longer than the response time of the first fire 
department unit on the scene. In order to choose the districts, we 
tabulated the response times of the fire department and paramedic 
units for each cardiac arrest in the city between 1978 and 1982. On 
the basis of these findings, 22 of 40 selected engine companies and 
all 6 first-aid rescue units were provided \'.·ith automatic external 
defibrillators. These units typically responded to five or more cardi­
ac arrests each year; the average difference in response time between 
firefighters and paramedics was more than three minutes. Thus, 
there would be sufficient time for an automatic external defibrillator 
to be used before paramedics arrived. 

!\lore than 400 firefighters were trained to use a prototype auto­
matic external defibrillator in four hours of instruction over 
two or three days. During the training, the operation of the device, 
a protocol, and standing orders were taught. The protocol provided 
for the delivery of up to three 200-J shocks (the output of 
the device was not adjustable) to patients \'.ith ventricular fibrilla­
tion. Firefighters were instructed to use the de, ice until paramedics 
arrived and continued care with standard defibrillator-monitors, 
tracheal intubation, and medications as needed. The performance 
of the automatic external defibrillator was assessed after the first 
year, and the device was modified in an effort to increase the sensi· 
tivity of the automatic detector in recognizing ventricular fibril­
lation. The modified device was used during the second year of the 
study." 

Information was recorded for all episodes of cardiac arrest treat­
ed in the city by paramedics. Specifically, we determined response 
times for each rescue unit, whether the collapse was witnessed, 
\·•hether cardiopulmonary resuscitation had been initiated by a by­
stander before the arrival of the firefighters, the patient's age, and 
the initial cardiac rhythm, all of "·hich had been previously demon­
strated to influence survival.!1 Outcome was determined from hospi­
tal records. 

During the first 20 months, patients who had had cardiac arrest 
and available witnesses to the event were interviewed b~- telephone 
{this was possible in approximately t"·o thirds of the cases) to verify 
the patient's age and the circumstances of the collapse. We expected 
that in about 41) percent of cases {those treated by firefighters who 
had not been pro,·ided with automatic defibrillators), only cardio­
pulmonary resuscitation would be provided until paramedics ar­
ri,·ed. The difference in response time bet\\een firefighters and para­
medics in these cases was expected to be small, because the 
automatic defibrillators had been placed in stations with larger dif­
ferences be!\,·een the response time of the first fire department unit 
and the paramedics. The study was appro\'ed in 198.J. by the Uni­
versity of Washington Human Subjects Review Committee. 

Discrete variables were analyzed by means of the chi-square or 
Fisher's exact test and continuous variables by the t-test. A logistic­
regression anah·sis was used to determine the influence of clinical 
factors and cha~acteristics of emergency care on outcome after car­
diac arrest due to \'entricular fibrillation. The logistic model was 
also used to estimate the survival rates for two groups of patients: 
those treated initiall\' '"ith an automatic defibrillator and those for 
whom the paramedics '"ere the first responding unit capable of 
providing defibrillation. 

RESULTS 

Patients 

In 25 months, beginning in t-.lay 198.J., 1287 con­
secutive patients with cardiac arrest \\'ere enrolled in 
this prospecti\"C stud>·· Qf this group, 687 (53 percent) 

received initial treatment from firefighters using auto­
matic external defibrillators before paramedics ar­
rived; the remaining 600 patients (47 percent} were 
also treated by firefighters and paramedics, but an 
automatic external defibrillator was not available for 
use. Figure I shows the cardiac condition of patients 
when first-aid personnel arrived. Table I compares 
patients found to be in ventricular fibrillation and ini­
tially treated with an automatic external defibrillator 
with those who were not treated with this device. As 
would be expected from the design of the study, the 
mean response time (±SD) for paramedics was sub­
stantially longer when patients were initially treated 
by firefighters using the automatic defibrillator than 
when patients received only basic life support before 
paramedics arrived (8.8::!:3.3 vs. 5.1 ::!:2.3 minutes). 
The automatic defibrillator permitted defibrillation 
to be provided to the former group 5.1::!:3.2 min­
utes sooner than would have been possible if only 
paramedics had been equipped with defibrillators. 
In the subset of patients for whom determinations 
could be made, there were no differences between pa­
tients who were treated initially by firefighters with 
the automatic defibrillator and those who were first 
treated by paramedics using standard defibrillators, 
in terms of either the time elapsed from the ·collapse 
to the report of the emergency (the call to emer­
gency number 91 I) or the time required to deliver the 
first shock. 

The Automatic Defibrillator 

The prototype automatic defibrillator used in the 
first year of the study was somewhat insensitive to 
ventricular fibrillation; it delivered shocks to only 92 
(77 percent) of 119 patients with fibrillation ( docu­
mented on magnetic-tape records made by the de­
vice). Fine fibrillation amplitude (~200 mV) was 
particularly difficult for the detection algorithm to in­
terpret; in only 11 of 62 cases ( 18 percent) were 
rhythm segments correctly identified and the patients 
given a shock, as compared with 135 of 218 (62 
percent) episodes of coarse fibrillation (amplitude 
>200 mV; P<0.001). 

Modification of the detector at the end of the first 
year substantially improved its performance, so that 
150 of 157 patients (96 percent) who were discovered 
in ventricular fibrillation received shocks from the 
devices. Also, 26 of 37 episodes (76 percent} of 
fine fibrillation and 212 of 228 episodes (93 percent) 
of coarse fibrillation were appropriately detected 
and shocks were delivered ( P<0.00 I, as compared 
with the results during the first year). Because of 
the lower sensitivity of the device used during the 
first year, only 2.J.2 of all 276 patients (88 percent) 
who had ventricular fibrillation actually received 
one or more shocks from the device. During the sec­
ond year of the study, the improved performance 
of the device allowed the first shock to be deliv­
ered sooner and more shocks to be gi\·en per patient 
before the arri\·al of paramedics (TablL· 2). The first 
200-J shock comerted the cardiac rhythm in 66 per­
cent of cases. The device and its performance in a 
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Figure 1. Condition of Patients on the Arrival of the First 
Responding Unit. 

Of 1287 patients with cardiac arrest, 687 received treatment first 
from firefighters who were equipped with automatic defibrillators, 
whereas the other 600 were first treated only with cardiopulmo­
nary resuscitation by firefighters before the arrival of paramedics. 
About 40 percent of each treatment group were discovered in 
ventricular fibrillation. Only 16 patients were discovered in cardiac 

arrest with ventricular tachycardia. 

subset of these patients has been described previously 
in greater detail.8 

Survival 

Few patients with conditions other than ventricular 
fibrillation were successfully resuscitated in the field 
or survived to discharge from the hospital after resus­
citation (Fig. 2). Resuscitation rates (the proportion 
of patients with cardiac arrest admitted to the hospi­
tal) were similar for patients treated by firefighters 
using the automatic defibrillator and those who re­
ceived only cardiopulmonary resuscitation until the 
paramedics arrived. In the two treatment groups, 
resuscitation rates for patients with ventricular fi­
brillation were 59 and 53 percent, respectively; for 
patients with asystole, 9 and 9 percent; and for 
patients discovered with electromechanical dissocia­
tion, 20 and 34 percent. There was a lower survival 
rate for patients with ventricular tachycardia who 
were treated initially with the automatic defibrillator, 
but the number of patients with this condition was 
very small and the meaning of this observation is 
uncertain. 

Survival rates were significantly higher for patients 
who were discovered in ventricular fibrillation if fire­
fighters used automatic external fibrillators than if 
only basic life support was provided until paramedics 
arrived (30 vs. 19 percent; P<0.01). The survival rate 
for the subset that received one or more shocks from 
the automatic defibrillator was 33 percent (unlike the 
device using the present detection algorithm, the pro­
totype device used in the first year failed to recognize 
and give shocks to all patients with ventricular fibrilla­
tion). Sixty-six patients given shocks by the automatic 
defibrillator had regained pulse and blood pressure by 
the time paramedics arrived. 

We evaluated survival in association wich the use of 
an automatic external defibrillator in two ways: first, 

by using a multivariate logistic-regression model to 
predict survival (expected survival rates), and second, 
by performing a multi\·ariate analysis to discover the 
contribution of automatic defibrillators to survival, 
over and above that of other major factors . 

The multivariate logistic-regression equation for the 
prediction of survival was developed on the basis of 
data on all patients discovered in ventricular fibrilla­
tion. The model treated as covariates the patient's age, 
whether the cardiac arrest was witnessed, whether a 
bystander initiated cardiopulmonary resuscitation, 
and the response time of personnel with a defibrilla­
tor. These variables could be determined in 201 (90 
percent) of the cases in which defibrillation was ini­
tially provided by paramedics and in 260 (94 percent) 
of the cases in which early treatment was given by 
firefighters ·wich automacic defibrillators. 

The expected and observed survival rates for the 
patients first given defibrillation by paramedics, with 
firefighters providing only basic life support, were 24 
and 22 percent, respectively (P not significant). The 
expected survival rate - based on the response time 
of the personnel with defibrillators - and the ob­
served rate were both 30 percent for the patients treat­
ed initially with automatic defibrillators. When, in­
stead, the response time of the paramedics was used in 
the multivariate model to predict survival rates for 
these same patients, early treatment with an automat-

Table 1. Characteristics of Patients with Out-of-Hospital Cardiac 
Arrest and Ventricular Fibrillation, Treated by Firefighters Using 
Automatic External Defibrillators, as Compared with Those First 

Treated with Defibrillation by Paramedics. 

E4.RLY FIRST 

DEFlBIJLU. TIO~ DEFTBRILLATIOS 

BY F1u.FTGHTERS llY fAlAMEDICS 

CHARACTERISTIC (N = 276)• (N ~ 2~8) P VALUEt 

Mean age =SO (yr) 65.4= 13.2 65.9= 12.6 NS 

no. ('>c) 

Male sex 223 (81) 186 (82) NS 
Previously recognized 140 (69) 98 (66) NS 

hean disease~ 

Witnessed collapse 208 (79) 149 (71) 0.06 

Resuscitation initiated 98 (36) 64 (29) 0.11 
by bystander 

Collapsed at home 126 (60) 99 (65) NS 
Coo= ventricular 240 (87) 195 (86) NS 

fibrillation 

mt'an :=SD 

Response time (min) 
First responding unit 3.2=1.2 3.4= 1.4 NS 
Ocfibrillator~quipped 3.6= 1.5 5.1 =2.3 0.001 

team 
Paramedics 8.8=3.3 5.1 =2.3 0.001 

Difference in response time 
First unit vs. paramedics 5.6=3.3 1.7=2.2 0.001 
Ocfibrillator~quipped 5.1 =3.2 0 0.001 

unit vs. par.i.medics 

•Thiny-four of the 276 paricnts did nor rccci\C' .11 shock from the 3u1om.atic ex1em.al dcfibril­
lalor bul U"e" included here on 1hc ba5is of 1hc in1cn1ion lo lrc•r. 

tp 't'.11.lucs for differences bc1 .. een the IWO rn'-lps m !iohov1•n when Ps>O. I 5; olhC'l"\.lo'i~ lMy 
arc !isled as nor si1nifkan1 (NS) . 

.flncludcs a his1ory of angina. myoc.ardiJ.l 1nfa1c1ion. con¥c:~ti\lc he~ fadun:, or h~pc-nen· 
sion. The ptrtenlil~C'S h;i\le been adjusted for !.hie numhcr o( C.:l'.eS in v.hich !he hi~llll)' v.;u 
obtained from either ho!iipil.;aJ record\ or in1c:n ic .. s .. i1h (;imily members. 
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ic defibrillator significantly improved survival rates; 
the estimated survival rate based on the response 
times of paramedics was 17 percent, as compared with 
an observed survival rate of 30 percent (P<0.01). 
Thus, the major benefit of the automatic defibrillator 
is associated with a reduction in the time elapsed be­
tween cardiac arrest and the availability of a defib­
rillator to be used by first-aid personnel. 

The results of a multivariate analysis of the factors 
influencing the survival of all patients who were dis­
covered in cardiac arrest due to ventricular fibrillation 
are shown in Table 3. Initial treatment with automatic 
external defibrillators was associated with higher sur­
vival rates (odds ratio, 1.8; 95 percent confidence in­
terval, I. I to 2.9). In addition to the factors shown in 
Table 3, survival rates were also higher for patients 
who were treated with cardiopulmonal)· resuscitation 
by bystanders, as compared with those who did not 
receive such treatment ( 40 percent vs. 30 percent; P = 
0.04 by univariate analysis, P = 0.17 by multivariate 
analysis). 

An additional multivariate analysis of survival, re­
stricted to the group of patients treated with auto­
matic defibrillators, showed that the response time of 
paramedics was still an important determinant of 
survival (P = 0.05). This finding indicates an inde­
pendent contribution of the care given by paramedics 
over and above that of defibrillation by first-aid per­
sonnel (either because of the delivery of adjunctive 
therapy or because of the continuation of efforts at 
defibrillation). 

DISCUSSION 

Although compelling evidence exists that early de­
fibrillation has benefit, widespread implementation of 
this treatment is hampered by the need for addition­
al training when standard defibrillator-monitors are 
used. In addition, it has not been clear from past stud­
ies how effective defibrillation by first-aid personnel 
might be in tiered emergency medical systems, which 
include paramedic teams. The findings in this study in 
Seattle's tiered emergency medical system show that 
early defibrillation by firefighters using automatic ex­
ternal defibrillators was associated with higher surviv­
al rates than when defibrillation was provided only by 
paramedics. \\"e assessed the efTect of early defibrilla­
tion by multivariate analysis, in which we considered 
other clinical characteristics surrounding the cardiac 
arrest that were of univariate significance. A random­
ized trial was not justified, given the results of earlier 
studies that showed that defibrillation by the first re­
sponding unit was beneficial. By design, the response 
time of defibrillator-equipped personnel was 1.5 min­
utes shorter for the group of patients initially treated 
with the automatic defibrillator than those for whom 
early automatic defibrillation was not available, and 
permitted defibrillation 5 minutes sooner than if 
defibrillation had been available only from paramedic 
teams. Although on the surface and on the basis of the 
medical information available to us, there is no reason 
to suspect underlying clinical differences between the 

Table 2. Characteristics of Patients Discovered in Ventricular Fi­
brillation and Treated with the First and Second Prototype Auto­

matic External Defibrillator (AED) Used 
during the Two-Year Study. 

TREATED TREATED 
'A"ITH THE WITH THE 

IH Plr.OTOT'f'PE 2:'110 PaOTOTYPf 

(HAIACTERIST!Ct (N = 119) CN = 157l P VALUE• 

~feJn age :!: SD (yr) 63.6:!: 13.6 66.8= 12.8 0.05 

nu. ('!cl 

1\o. of shocks deli,·ered 1.3:!: 1.0 1.6::0.9 0.01 

(::SDJ 

Witnessed collapse 85 (79) 114 (78) NS 

R:suscitation initiated 42 (36) 56 (36) NS 
by bystander 

Shocked by A ED 92 (77) 150 (96) 0.001 

Admitted to hospitJI 61 (51) 102 (65) 0.03 

Di;charged from hospital 33 (28) 51 (32) NS 

mt>an ::!'SD 

Response time (min) 
First responding unit 3.3:!: 1.3 3.2:: 1.2 NS 
Defibrillator-equipped 3.9= 1.6 3.4::U 0.02 

team 
ParJmedics 9.1 :!:3.7 8.5::3.0 NS 

Time from collapse to 2.2::2.4 2.2::3.5 NS 
911 CJll (min) 

Arrival time to deli,·ery 3.9= 1.7 2.8:: 1.4 0.001 
of first shock (minl 

Dllr>tion of AED us~ 5.0:!:3.0 4.9=2.8 NS 
(min) 

•p values arc: 5ho'-"·n v.hc:i P<O.I~; orherwise thcy are fo,,1cJ JS not signilic3.nt <NSl. 

tMc:ins and pcn:enlJgc\ h.J\c t.::cn aJju!'.ted for k.nown cases. 

n,·o treatment groups, bias could ha\·e resulted from 
this grouping. For the most part, the automatic defib­
rillators were placed with fire companies located in 
residential areas or with busy fire department first-aid 
units that serve the central and industrial areas of the 
city. The paramedic units are also located both in the 
downtown area and either in or near residential areas 
of the city. 

Using the response time of paramedics in the multi­
Yariate model, we estimated that the survival rate for 
patients discowred in ventricular fibrillation would 
have been 17 percent if automatic defibrillators had 
not been available. Instead, we obserwd a survival 
rate of 30 percent. Resuscitation rates were similar for 
both treatmern groups, suggesting that the major 
benefit of early defibrillation was in reducing in-hospi­
tal mortality after resuscitation. One quarter of the 
patients with \·entricular fibrillation who were treated 
initially with the automatic defibrillator had regained 
pulse and blood pressure even before paramedics ar­
rived on the scene, and 25 of 163 ( 1 S percent) of those 
who were resuscitated were conscious by the time they 
were admitted to the hospital. 

On the basis of this study, it is not possible to as­
sess the full impact of the use of automatic external 
defibrillators on outcome and morbidity after out-of­
hospital cardiac arrest. Although this study shows a 
survival benefit from the use of the automatic dcfibril­
btor, the overall sun·ival rate of patients with out-of­
hospital ventricular fibrilbtion during the two years 
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Figure 2. Survival Rates in the Two Treatment Groups, According 
to Cardiac Condition. 

Only 18 (2 percent) of the 767 patients discovered with asystole 
or electromechanical dissociation were resuscitated and dis­
charged from the hospital. Survival rates for patients discovered 
in ventricular fibrillation were significantly higher when firefighters 
used automatic external defibrillators, even though the average 
delay from the arrival of the first responding unit to the arrival of 
paramedics was significantly longer than for the group of patients 
to whom firefighters gave only basic life support and all shocks 
were given after the paramedics arrived. On the basis of 
a multivariate model, the expected survival rate calculated from 
the response time of paramedics was 17 percent for the group 
initially treated with automatic defibrillators. Thus, the observed 
survival rate of 30 percent after treatment with automatic defibril-

lators is significantly higher than the estimated rate without 
early defibrillation. 

of our study was 26 percent, within the annual sur<i\'­
al rates of 21to30 percent that ha\'e been recorded in 
our emergency medical system o\·er the past 15 years. 
The results of our analyses, in which we controlled for 
previously recognized characteristics thought to influ­
ence survival, strongly argue for the importance of this 
treatment in the absence of a randomized, controlled 
trial. At this time, however, the magnitude of the 
benefit is difficult to quantify. 

The first prototype defibrillator failed to recognize 
many cases of ventricular fibrillation; ho\\'e,·er, \\'hen 
the detection algorithm for the defibrillator was modi­
fied, 96 percent of all episodes of fibrillation were 
automatically detected. The most difficult rhythm for 
these devices to identify is \'entricular fibrillation 
of very low amplitude. In practice, failure to pro­
vide a shock in response to this rhythm may have little 
clinical relevance, since survival rates for patients 
with fine fibrillation are extremely low, e\·en when 
shocks are delivered by conventional de,·ices. 10 Low­
amplitude fibrillation is most often the result of 
a long delay between the patient's collapse and the 
initiation of treatment; consequently, sur\'ival is 
unusual. 

We also found that paramedic care made an inde­
pendent contribution to survival, over and abO\·e that 
conferred by the use of the automatic defibrillator 
by the first responding personnel. This may simply 
ha,·e been an- effect of paramedics' pro\·iding addi­
tional shocks to patients who remained in fibrillation 

after the initial treatment by firefighters; alternative­
ly, it may demonstrate the salutary effects of intuba­
tion and drug therapy before the patient reaches the 
hospital. Unfortunately, we are unable to determine 
which of these factors explains the benefit of care 
gi\'en by paramedics. These findings emphasize, how­
e\'er, that early defibrillation given by first-aid per­
sonnel with minimal training is not a substitute for 
the full services of paramedics. On the other hand, 
the likelihood of survival after cardiac arrest is in­
creased in tiered emergency systems when the first 
responding unit is equipped and trained to use auto­
matic defibrillators while awaiting the arrival of 
paramedics. 

The findings in this study suggest that to maximize 
the benefits associated with early defibrillation, auto­
matic defibrillators and training in their use should be 
provided to many types of responding personnel, in­
cluding police, ambulance attendants, firefighters, at­
tendants in public assemblies, and others who provide 
first aid in a medical emergency. There are, however, 
se,·eral requirements for extending this new type of 
health care. A supen·ising physician is needed to es­
tablish standing orders and protocols, to certify skill 
le\'els, and to pro,·ide periodic retraining and assess­
ment of the sen·ice. All of the automatic external 
defibrillators currently available generate either a 
tape or digital recording of the electrocardiographic 
rhythm and rnice or a paper-strip chart of the rhythm 
in order to facilitate quality assurance. In addition, it 
will be necessary in many instances for state legisla­
tures to authorize such services and to provide immu­
nity to trained pro\·iders who are working under the 
direction of a physician. 

The use of automatic external defibrillators is an 
improwment in emergency cardiac care deli\'ered out­
side the hospital. Their widespread use has obvious 
benefits in communities with only basic emergency 
services. Our findings also support the use of these 

Table 3. Multivariate Determinants of Survival after Cardiac Ar­
rest and Ventricular Fibrillation.• 

f..\CTOR. 

Witnessed collapse 

Coarse \'S. fine fibrillation 

Younger patient aget 

Shoncr p=medic 
respons.e timet 

Initial shoe< from AED 
vs. paramedics 

INTE/'olTION 

TO TREAT 
WITH AED SHOCKED BY AED 

odtb ratio (9S'k Cf) 

3.9 (2.0-7.6) 

4.2 ( 1.6-11.0) 

1.2 (1.0-1.4) 

1.4 (1.0-2.1) 

1.8 (1.1-2.9) 

3.8 (1.9-7.S) 

3.6 ( 1.3-9.8) 

1.2 (1.0-1.4) 

1.5 (1.0-2.1) 

2.0 ( 1.3-3.3) 

•The odds ntios are dcfr.,·cd from tv.-o analy~s of survival ra1es. one bas.cd on intenlion lo 
m::u a.nJ the other on rhc 1re<11mcn1 dcJi,cred. In lhe analy!i.is ba.\Cd on in1en1ion 10 tre:u. 1 

patient in 1hc iu10ma1ic: eJ.1cm:.il dcfibrillaror (AED) group is one for .,...horn an AED w~ u~cd, 
reg.ilrdlcs!i of .... 1ic1hcr chc device ddi\'Cred 1 shock. Only 242 (88 percent) of the palicnts in the 
AED Broup ~1ually received a shock from the device. Mosr cases in .,.,hich no ~hock v.·as 
delivered re!tuhcd from 1hc failure of lhc fir"ir prolotypc de ... ice 10 detect vcnlricular fibrill.nion. 
In bo1h anal-.·~. odds ra1ios indic.11C the probabilir)· of !iUr\'i\'al for pa1icnl!i wi1h i1 ~i .. cn faclor, 
a.'i compared -.i1h 1ho'c in the group -.·i1hou1 1ha1 factor. CJ dcnolc!i conlidcnce in1cr\'al. 

tfn c~kul;uin~ rhc odd' r~tim. a~e "a~ evaluated in 10-)'Cat dccrcmcnl!i and p.;1r.1medic 
rt'pon..c 1imc in 3-minulc dccrcmcnli.. The co('ff1t.:icn1!i and the conrcnls. of 1he an;aly,is arc 
3\·;ail;able on r-c'-iuC\I 
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devices in cities with well-established tiered emergen­
cy medical systems that include paramedics. 

We are indebted to the many firefighters of the Seattle fire De­

partment, without whose outstanding cooperation this study would 
not have been possible; to Physio-Control Corporation, which pro­
vided both the automatic defibrillators and generous support for the 
study; and to Janet Atlas for assistance in the preparation of the 

manuscript. 
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ALCOHOL CONSUMPTION AND WITHDRAW AL IN NEW-ONSET SEIZURES 

STEPHE'.\ K.C. l\"c, M.B., B.S., DR.P.H., \V. ALLEN HAUSER, l\1.D., jom.; C.M. BRUST, l\l.D., 
AND :MERVYN SussER, 1\1.B., CH.B., D.P.H., F.R.C.P.(E) 

Abstract We studied alcohol use before the onset 
of a first seizure in 308 patients with seizures and 294 
controls. The risk of seizures increased with increasing 
current alcohol use. For unprovoked seizures (i.e., sei­
zures occurring without an antecedent event, such as 
a recent stroke), the adjusted odds ratios rose from 
3-fold at intakes of 51 to 100 g of ethanol per day 
(95 percent confidence limits, 1.3 and 6.3), to 8-fold 
at 101 to 200 g per day (95 percent confidence limits, 
3.3 and 18.7), and to almost 20-fold at 201 to 300 
g per day (95 percent confidence limits, 6.1 and 62). 
For provoked seizures, the odds ratios were lower and 
statistically significant only above 200 g per day (odds 
ratio, 10.1; 95 percent confidence limits, 2.3 and 43.8 

T HE pre\·ai!ing view of the long-recognized reb­
tion of seizures to an excessi\·e intake of alcohol 1 

is that they usually result from abrupt withdrawat. 2 ·~ 
Until the 1930s, hO\~·ever, alcohol abuse or its conse­
quences were generally held responsible. 5

·
6 In either 

case, sustained excess is deemed a necessarv condi­
tion. It is remarkable, therefore, that we kn~w little 
about the relation of the duration, magnitude, and 
type of alcohol use to the risk of incurring seizures. 
The few studies that report frequencies do not distin-

From the G.H. Ser~ievskv Center (S.K.C.I" .. \\".A.H .. 111.S.). Fa,·ultv of 
llkdi<:in.,. lhe Divi;i,>n of Ep

0

ideminlugy (S.K Cl' .. W.A.H .. 111.S.l. Schu~1l uf 
Public Hellth. and the Department of Neurolu~v (\\".A.H .. J.C.M.B.). Facultv 
of llkdicine. ColumbiJ University; and the Dcp~rtment of Neurology lW.A.H.'. 
J.C.M.B.). HJrkm Hvspital Center. N"w York. AJJrc;s reprinc rc4ucs1; tu Dr. 
Ng JI the G.H. Sergi.-·sky Center. Columbia L!ni,·ersitv. 630 W. !68th St., i'ew 
York. NY !OOJ~. . 

Supported in par1 by J research grant (RO I NS 17~_16.(}.!A I J frum che Nati<>nal 
In::itirutt.: of t\t.:urol1Jfi1.·JI :.111J Communit.:ativl! Di:'lorJl.!'rs :.rnJ Strokt.'.'. Dr. ~g i:-. thl.' 
n.:t.:ipit.:n! of a Clinil.'.JI lnvi:stig:.unr Award tKO~ HD0t)702l from tht.: ~alil\nal 
Jn,t11utc of Child Health JnJ Human Dc,·el<>pmcnl. 

at 201 to 300 g per day; odds ratio, 7.4; 95 percent 
confidence limits, 1.8 and 30.5 above 300 g per day). 
Among exdrinkers (abstention :;.:1 year), no increased risk 
was detected. 

Alcohol withdrawal was not associated with the onset of 
seizures in this study; 16 percent of first seizures in drink­
ers fell outside the conventionally defined withdrawal peri­
od, and the remainder exhibited a seemingly random tim­
ing after the last drink. 

We conclude that the relation of seizures to alcohol use 
is dose dependent and appears to be causal, and that 
seizures can be interpreted as a disorder induced by the 
ingestion of alcohol, independently of alcohol withdrawal. 
(N Engl J Med 1988; 319:666-73.) 

guish first episodes of seizure from recurrent epi­
sodes. 7- 11 Therefore, we studied new-onset seizures in 
a hospitalized popubtion of adults to quantify alcohol 
as a risk factor and test the withdrawal hypothesis. 

METHODS 

Patients with Seizures 

Cases were dra,,·n from Harlem Hospical, the sole municipal hos­

pital serving some 120,000 poor, predominantl~· black people in 
i'\ew York Cit\". Eligible persons were all those over 15 years of age 
admitted 1vi1h firn ;eizures between December 1981 and February 
198-f (n = 3-t I J; each of these patients was admi11ed for a neurologic 
workup. A first seizure was defined as the first ewr experienced by 
the patienc (or the first cluster wichin a 2·f-hour period), but we did 

no! count childhooJd febril" seizures (n = -t) or medically un­
evaluated seizure; that had occurred up to 12 months before admis­
sion (n = 59) as pre,·ious seizures. In 90 percent a 1vitness described 
the seizure; the remaining 10 percent met three of fiiur criteria: loss 
of consciousrH:ss. urinary or fecal inco11tin~11cr, laceradon of tongue 
nr d11·ek. and p•Htic1:1I cnnfusinn or Tndd"s paralvsis. 

:\ sicarcl1 of the admi;.,ions logos, with a ch;in review of all first 

sl'izurcs and su:ipili1H1s diagnoses, yiddcd 95 pt'rcr.nt of the cases; 
aftt'r ad1nissi111t. rt·tt·rL\ls to the 11eurfllt>gy service yidded 5 pcrcrnt. 

··'· 

'( 

' 



l 
j -"i 

! ·~~ 
j . -
~ 

.. 
t 

kJ 
. ~ ~ 

' r ~ 
~ 

c4 tf 
.. . . 

r \i . . 
0 

\ 

:---
i 

' 

~o . . . -~ ~ ~Cs< .. ~ ~ -z> J . _.-,, ------- z -.... c .... ~ -> 
~ 0 i ~ :~ ~ LL; ~ 0:: 
~ ·::: -'!!II) -~ =--' ~ ::i 

::z:: .! ~ ~ '~ •~ 0 Utll 
~ g! : ~ ~~ 
... l2 ~ 1'.;;'j ~ ·- < -~ "'- ~- !:-" 
""" Ii: [/'J 

~ @~ 

ii 

GEi~RL\L INFOR1\1ATION 

Conference Dt>script:lon 
This conference consists o1 five state-of-the· 
art sessions, seven concurrent workshops and 
a poster session. The conference will locus on 
public access defibrilJation research; results to 
date and the AHA's planned initiative. The 
FDA role and the latest in devise technology 
will also be covered. Workshops will provide 
an opportunity for attendees to participate in 
discussion about various issues related to 
public access defibrilfation. 
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#4 Population, Settings and Trial Design 
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#6 Interface of Public Access 
Oefibrillatio with the Emergency 
Medical Sy tern 

#7 Training C allenges and Limitations 
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Check here if you require special assis­
tance to fully p~rticipate in the conference. 
Attach a writter description of your 
requirements. 
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Cardiologists Say Portable Defibrillators Can Save Time and Lives 
By JANE FRITSCH 

When Tony Cox's heart stopped 
beating, he was working out on a 
treadmill at the Reebok Club on the 
Upper West Side. 

Theoretically, his odds of survival 
were as high as 60 percent or 70 
percent. A doctor was exercising 
nearby and a club employee was a 
trainee paramedic; they began 
working on him immediately. Others 
called 911. And the club was only IO 
blocks from St. Luke's-Roosevelt 
Hospital, whose ambulances respond 
to 911 calls. 

But Winston Hill (Tony) Cox, a 55-
year-old father of four and the for­
mer chairman of Showtime, died 
that Saturday afternoon last Septem­
ber. 

He might have had a chance, doc­
tors said, if emergency medical 
workers had arrived sooner with a 
defibrillator, a machine that delivers 

THE NEW YORK TIMES 
is available for homt" ur offil·e 
dtohvery in mosl major U.S. 
cities. Call. lc)Jl-lret>: 1-800-
NYTIMES. Ask i.Jbout Trans­
media TimesCurcJ. ADVT. 

111 
354613 

RACING THE AMBULANCE 

A special report. 

an electric shock to restart the heart. 
But it took 16 excruciating minutes 
for the ambulance to arrive that day, 
far more than the 5- or 6-minute 
window of hope. 

In New York City, in fact, the 
likelihood of being revived after car­
diac arrest is only about one percent. 
The congealed traffic in New York -
and in most American cities - and 
the vast distances ambulances must 
travel in rural areas mean that 
emergency workers simply cannot 
reach most cardiac arrest victims in 
time. 

Cardiologists estimate that a half 
or more of the 350,000 people who die 
of cardiac arrest in the United States 
each year could have been saved. 

Cardiologists now argue that it is 
time to give up on emergency medi-

IO BEST LIVES OF OUR Yl-:ARS MEET ''THE 
First Lady or Carnel11t." Wutch tht' BIOGRAPHY ()r' 
Juckil· 0. Toni~hl only 1111 A&E ~ f'M ETIY PM PT -
ADVT. 

CAMPAIGN FOR TOBACCO-FREE Kms HITS THE 
ToLecco Indus! ry Hard. See Todn,\l's Oµ-Ed paice-Adv1. 

cal squads as the chief mea11s of 
reviving heart patients. In the last 
year, the American Heart Associa­
tion has begun to push for much 
wider availability of defibrillators. 
The devices should be placed just 
about everywhere, the association 
contends - in factories, health clubs, 
apartment buildings, and even in pri­
vate homes, and available for use by 
a variety of nonmedical people, like 
security guards and doormen. Within 
a decade, the association hopes, the 
devices should become as .common 
as fire extinguishers. 

While the heart association's pro­
posal may seem simple, state laws 
and Federal regulations are in the 
way. __ . . . . -· _ 

The .Food ·and Drug Administra­
tion, -which. regulates -the ·madiiries, 
has not considered whether.they are 
safe arid effective -ror:::..usF" by" the 

rgetfera1-pu61iE · - -
·-c-state ~mefgency · medical direc­
. tors-=fiave- joined together tQ opppse 
the-widespre·aacuse of defibrillators, 
saying th(lt the· inatter needs more 
stuay. - -

Still, the heart specialists plan to 

Continued on Page A22, Column I 

L1hrado Romero/The Nl:'w York Times 

The Lifepak 500 is made by Phy­
sio-Control, one of four companies 
offering a new defibrillator. 
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The He~·:,~:·_:<:- -~--. 
And Its P~obl~ins '.V . 

. · Like Mr. Cox, about bait of all 
those who die of heart dlSease die 
suddenly and unexpectedly; without 
ever having shown any symptoms, 
the heart association says. Many are 
unaware that they have ·clogged ar­
teries or other types of heart disease. 
:G- In Mr. COx's case; ·'an · autopsy 

. showed tha~ three coronary· arteries 
, .were blpcked, but there was no slin · 
'.'.~:the .muscle idamlige.:-that •would 
• .:.~.i> , ~ b11 1bad had a 

~or, -~ ·.. ! . ~l!~·~J· 
: Hldiolas ~=-=?.;'; 

medicine at . Jo~• HopldiiSi llllld. : 
~t procedure. restores· blood· floW : 
to the heart and ean ildd decades t0 a 

. ute.· But Mr;~eox .inllbt have dli!d 
even with . early deflbrtllatlon, Dr. 
Fonutn said '' . ··~ . ,.. : · · ·. · ·. ' .· 
.·· cardiac· arrest does· not necessar- · 
lfy mean a bean· attack occurred. 
Arterial blOckqes alone.· can cause 
the heart's electrical Impulses tO be- · 
come dlsorganlied and Incapable ot 
coordinating . the. contnictlons that 
keep the heart belitlni' nonnauy. . 
. 'Il!e dlsorg~ e1eetr1ca1 ietlv1-

··~1Ai'Zi\°.tJ~:;:. 
tor.CM.reor&lnizethe ~ect,W tJ~· 
Pi$e!i~«>:'thiit::the heart .. · ·· · · ···· 

n~:t~':i'~·:;~~~~fi~1· 
Ukellhood of successful deflbrtllation 
drops significantly .. · Expertly ·done 
cardiopulmonary resuscitation can 
buy the victim a little.more Ume, but 
l_t Is uselei!S unJesii a deflbrtllator· 
arrives quickly; before-JlleleCtriC81 

. activity 1n the bean hall teased. ... 
·'·',It Is a common notton,.iiuaested 
·by television shows and ma\lies that 
deflbrillatlon Is not. done Until 'a fiat. 
llne appears on a heart monitor, but 
thet Is not so. A flat. line Indicates . 
that there Is no electrical activity In ~ 
tile heart at all. · and therefore no . 

electrical Impulses to bi! reorgaiil7.ed . 
·by a shock from a deflbrtllator. · 
· Dr. John La Pook, a ·Manhattan 

Internist and friend of Mr. Cox, was ! 
&0 disturbed by his frlend's unex- . , 
peeled death that. be has since pur- · ' 

. chased a deflbrtllator and keeps It at , 
his apartment on Centrai Park West • 

Sometimes, be even takes his deft- : 
brillatlir to his ~ar basketball I 
game In· Bnioklyn; where he plays , 
with an friends with ages ranging ; 
from the 30's Into the 50'8. At-first ·c 
,they laughed at Jllm. Dr., ia Pook ' 
said, but they seem to have aime'.tO 

I appreciate having the thing-·~ .. 
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ANSWERS TO FREQUENTLY ASKED QUESTIONS ABOUT THE 
CARDIAC ARREST SURVIVAL ACT 

.A11~wer.::: 
Support for the Car iac Arrest Survival Act in the 
104th Congress wa broad. A diverse cross­
section of national ealth and safety groups 
endorsed the propo~sal, including the American 
Heart Association. merican Red Cross, 
American Associati n for Respiratory Care, 
American Associati n of Critical Care Nurses, 
American College of Cardiology, American 
Nurses Association~Citizen CPR Foundation, 
Emergency Nurses Association, North American 
Society of Pacing a d Electrophysiology; 
National Safety Co 1 ncil; Save a Life Foundation; 
Society for Acade · ic Emergency Medicine: and 
The Institute of Crit cal Care Medicine. 

••ati~s+iori·• .::.> ·: •: 
How important is 
advanced cardiac 

An~w~r·· . .. ..· ·..... .. .• 

· A recent study fou 
less than four minu es, and advanced cardiac life 
support in less tha eight minutes, then the 
survival rate of the ardiac arrest patient Is 43%. 
When CPR is initia ed in less than four minutes 
but advanced cardi·ac life support is not initiated 
for 16 minutes, the rate of survival for the patient 
drops precipitously to 10 percent 

Q·u·e···.s·· ti .. on · · ,;.,·, >•.•.····•'• .. ::::.::.>::..::.:. .......... · ... , ;; ............... ···· .... >.•;<••:.;:••.' 
. ::.:_: .: ~.::-.:.:::··~ < ;. :: :.:::.:;: .:; .. ::·:::-::: ::.:::.::.-.. >?? /~~::~ >·:.- .. ::.;: :;. ::.:::.::::::< ·.·.· 

What is the "Chain of Survival"? 

More people can survive sudden cardiac arrest 
when a particular slquence of events occurs as 
rapidly as possible: 1) recognition of early warning 
signs. 2) activation f the emergency medical 
system. 3) basic ca diopulmonary resuscitation 
(CPR). 4) defibrillatibn. and S)advanced cardiac life 
support. The Ame can Heart Association has 
embraced the phra e "Chain of Survival" to 
communicate this c ncept in a useful way. This 
legislation makes a concerted effort to remove the 
barriers to the Chai of Survival in order to increase 
the likelihood of pe~ple surviving sudden cardiac 

arrest. I 

I 

"Q~it,~n.· .......... . 
Is the Chain of Survival effective? 

In Houston, 40% of patients with venticular 
fibrillation/ventricular tachycardia were 
discharged form the hospital if they had received 
bystander CPR, versus 19% for patients not 
given bystander CPR. Some communities have 
widely deployed AEDs (Richmond, Seattle, Bay 
Area). In such places survival rates run as high 
as 30 percent. In other large cities, such as 
Chicago and New York, rates run as low as 1-2 
percent. Up to 100,000 lives could be saved 
annually through removal of barriers to the chain 
of survival. 

.. Qg~i9~~)/:; \::::t···.)//.\ 
Haven't most states implemented the links in the 
Chain of Survival? 

·.•·A:· ... ·.· . ..-.·· .. ····~ ... <·•.,.··.·.·.: .. · ... •• .... :: .... ·.:·.•· .. :·:::::.··:····:;··: ......... ·····.·· ....... . 
lNiitffS: :.::::::·: :::::;::::-:::·~: ··:::·::·:.:·:. 

According to a 1995 survey. 31 % of the 
population and 65% of the land area in the U.S 
Is not covered by the 911 system; only 14 states 
offer CPR training as part of their secondary 
school curricula; and only 22 states allow first 
responders to use an automatic external 
defibrillator. We have a long way to gol 

.Q~~~·, . .::~;./ .. :.!B:!)!;.:;·\'.:U:: · ... L · ·\ .. ·· ;·: iC ·.·:. ~/•· ··:•· .::· 
Isn't this just another burdensome federal 
mandate to the states? 

·A~·-~!r·.: .• ::.oi::.•:.::,:>;F·:<::•H-s.·'.~'.::.i:\ >:>~:,\..::::····.· ... · . 
The bill simply directs the National Heart, Lung. 
and Blood Institute to develop and disseminate a 
model state training program for first responders 
and bystanders in lifesaving first aid. including 
CPR, and directs the development of model state 
legislation to ensure access to emergency 
medical services, including consideration of 
mandatory location and placement of life-saving 
equipment and requirements for training in the 
core content and use of life-saving equipment for 
first responders. 
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A:n~w~t>i>•· ... · . . . . ... 

Automated external defibrillators. The vast 
majority of sudden ardiac arrests are due to an 
electrical malf unctio of the heart called 
ventricular fibrillatio (VF). In VF, the heart's 
electrical signals, w ich normally induce a 

and the heart's func ion as a pump abruptly 
ceases. Conscious ess is quickly lost and 
u~le_ss this conditio~ is reversed. death foll?WS 
within a matter of minutes. The only effective 
treatment for this cordition is defibrillation, the 
delivery of a powerf~I electrical shock to the 
heart. Defibrillation 1- which can be compared to 
rebooting a 'frozen' Fomputer -- eliminated VF 
and allows a coorditated rhythm to resume. 

ai.J~Jiip~·····• •·•···.·•·••·.···•·•·••·•::! ···•·••··:· .• ··:-._:·• ·:·.••··• :::.-·· :· ·::i•···:.<.'····: · 
Isn't this issue morel properly addressed at the 
state level. Aren't ...Je ignoring what the public 
asked for during the: 104th Congress when they 
v~te~ f~r l~ss federTI bureaucracy? 

AtJiwer-··.········· .. ••> •c 
Pr~~hos~ital m~di~~~ care (training, equipment, 
standards of care) ~uffers from state-by-state 
variation which conlfemns the public to 
inconsistent care. j 1995 poll of state EMS 
directors identified bstacles to implementation of 
early defibrillation p ograms. Among the major 
obstacles identified ~as a lack of enabling 
legislation (34%). If a national standard were 
developed by DHH . states would likely be more 
receptive to change . 

Development and d sseminatlon of a core 
content for a recom ended model state training 
program for first res onders and bystanders in 
lifesaving first aid, i eluding cardiopulmonary 
resuscitation (CPR) throughout the U.S., in a 
standardized fashio using current science, 
would be an efficie t use of government 
resources. 

(AHA - 12196) 

RPR 04'97 10:02 No.015 P.10 

Quf,'Sii9N 
With Congress moving to cut federal 
appropriations, won't additional funds be scarce 
for implementing this legislation? 

:A#~~; :-·••.·· 
Existing resources at DHHS can be used if the 
leadership mission were assigned, because 
industry, academia, and the medical community 
would all be available to contribute to the 
development of the legislation's 
recommendations. 

()(Jj£t1611·\.> 
Aren't all ambulances already equipped with 
defibrillators? 

An$w~1:.:+ • : /··.·····. ·· 
AEDs are designed for trained basic life support 
(BLS) personnel. Currently, only 25 percent of 
BLS responders have defibrillators. First 
responders include fire rescue. police, BLS, flight 
attendants. or security personnel with a minimum 
_of four hours AED training. 

Qp~ipll•·········· :>+'•>·•··•::•.:·······-::.: 
Even if first responders are authorized to use 
AEDs. won't the costs be prohibitive? 

AhjwiJy)-.> 
The expense and time involved in equipping 
emergency vehicles with AEDs and training all 
first responders how to use them is minimal in 
proportion to the number of lives that can be 
saved. A Tucson, Arizona study showed the cost 
per year of life saved for care of sudden cardiac 
arrest by paramedics to be $8,000. The actual 
cost of some AEDs is now under $3,000 and 
training in its use takes less than four hours per 
person. 
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CARDIAC ARREST SURVIVAL ACT 

105th Congress 

SECTION 1. SHORT TITLE 

Thi Act may be cited as the "Cardiac Arrest Survival Act". 

SEC. 2. F NDINGS 

Th Congress finds as follows: 

(1) Each year more than 350.000 adults suffer cardiac arrest. usually away 

from a htspital. More than 95% of them will die, in many cases because 

lifesaving defibrillators arrive on the scene too late. if at all. 

(2) These cardiac arrest deaths occur primarily from occult underlying heart 

disease ahd from drownings, allergic or sensitivity reactions, electrical shocks, or 

motor vehlicle injuries. 

(3) Survival from cardiac arrest requires successful early implementation of 

16 a chain f events--the chain of survival--from the scene of the arrest to the 

11 hospital. 

18 (4) A successful chain of survival requires the first person on the scene to 

19 take rapid and simple initial steps that will then lead to entry into the medical care 

20 system. 

21 (5) The first persons on the scene when an arrest occurs are typically lay 

22 persons ho are friends or family of the victim. firefighters, law enforcement 

23 officers, teachers, coaches and supervisors of sports or other extracurricular 

24 activities, providers of day-care, school-bus drivers, lifeguards, attendants at 

2s public gat erings, co-workers and other leaders within the community. 

26 (6) A federal response to this epidemic is needed -- the development of a 

21 simple, s ort. convenient training program. 
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2 

(7) IThe training program should be easily learned and easily retained and 

2 1t should e nationally uniform. 

3 

4 

5 

6 

7 

9 

JO 

11 

12 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Sec. 3 NATIONAL INSTITUTE OF HEAL TH MODEL PROGRAM ON THE 

FIRST LINKS IN THE CHAIN OF SURVIVAL 

Se tion 421 (a)(1) of the Public Health Service Act (42 U.S.C. 285b-3(a)( 1 )) 

is amend d by striking (E) and inserting in lieu thereof: 

establishment of programs for the conduct and direction of field 

ies, large-scale testing and evaluation, and demonstration of 

pref. entive, diagnostic, therapeutic, and rehabilitative approaches to, and 

em rgency medical services for, such diseases, which shall Include: 

"(I) development and dissemination, in coordination with the 

emrrgency services guidelines promulgated under Title 23, U.S. Code, 

§ 4I02(a), by the Associate Administrator for Traffic Safety Programs, 

Department of Transportation, of a core content for a recommended 

moldel state training program for both first responders and bystanders 

in I fe saving interventions, including cardiopulmonary resuscitation; 

(ii) the core content of such program shall Include age-specific 

cri eria for the use of particular techniques which shall include infants 

an children; 

(iii) the core content of such program should be re~evaluated as 

ad ltlonal Interventions are shown to be effective; 

(Iv) operation of a demonstration project to provide training in 

su h core content for first responders and bystanders'; 

"(v) definition and Identification of both first responders and 

by tanders, by personal relationship, exposure to arrest or trauma, 

oc upation (including health professionals), or otherwise, who could 

[Non-su11uto or old language; new language] 
Cardine Arre t Survival 

Ma~hl2, '1'7 
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23 

24 

25 

3 

provide benefit to victims of out-of-hospital arrest by comprehension 

of core content; 

"(vi) establishment of criteria for completion and 

co prehension of core content, Including consideration of inclusion 

in ealth and safety educational curricula; 

"(vii) identification and development of equipment and supplies 

tha should be accessible to bystanders and first responders to 

peJmit life-saving interventions by pre-placement of such equipment 

in ppropriate locations; 

"(viii) development of model state legislation (or federal 

leglslatlon applicable to federal territories, facllltles, and employees), 

inf ooperatlon with the Department of Justice, to ensure: (a) access to 

emergency medical services through consideration of a requirement 

forl public placement of life-saving equipment and/or consideration of 

re,uirements for training in the core content and use of lifesaving 

eqrpment for State llcensure or credentialing of health professionals 

: IY t::• ::~:::d 8:c;,~:ta::::o:~::P~:d:~:~:~:~~;~):n::~~~:;s 9::: 
sa!aritan immunity for: (1) bystanders; (2) first responders; (3) those 

lnjolved with the Instruction of the training programs; ana, (4) owners 

an managers of property where equipment Is placed. 

"(Ix) development of a national database for reporting and 

co lectlng information relating to the incidence of cardiac arrest, the 

clrfumstances surrounding such arrests, the rate of survival, the 

eff~ct of age, and whether interventions, including bystander or first 

I 
I 
I 

[Non-statutdry or old language; new language] 
Cardine Arrds< Survival 

Much 12, lt97 



~HA OFFICE OF PUE AFF ID:202-822-9883 APR 04'97 10:04 No.015 P.14 • 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

4 

res·ponder interventions, or other aspects of the chain of survival, 

im rove the rate of survival; 

(x) publication of a biennial public report summarizing progress 

in life saving first aid; 

SEC.4 COMMISSION ON CARDIAC ARREST SURVIVAL 

a} ESTABLISHMENT - There shall be established as an 

in ependent agency within the executive branch a commission to be 

wn as the Commission on Cardiac Arrest Survlval (hereinafter In 

section referred to as the "Commission 11
). 

b) MEMBERSHIP 

1) COMPOSITION - The Commission shall be composed of 15 

m mbers who shall be appointed by the President. 

2) EXPERTISE REQUIREMENTS • The members of the 

Commission shall consist of Individuals with expertise and 

ex erlence in one or several of the followlng areas: emergency 

m dlcal care, cardiology, state and local emergency medical services, 

de ivery of state health services, public safety, trauma, public 

buildings or governmental facilities management, epidemiology, life­

saling equipment design and manufacture, development of model 
I 

st~te legislation, human factors engineering, and professional and 

p~blic education. Al least three of the members shall be qualified by 

scientific training and experience to evaluate the design or conduct 

ofj and data derived from, clinical and educational research, in the 

rlJks and benefits of resuscitative modalities. Ex officio liaison to the 

cdmmission shall be provided by the Department of Health and 

Hll man Services (National Institutes of Health}, Department of 

[Non-statu ry or old langu1&ge: new language) 
C11rdin.c Arrf Sl Survival 

MRrch 12, r97 
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Edrcatlon, Department of Transportation (National Highway Traffic 

Safety Administration), General Services Administration, Department 
I 

of betense and Department of Justice. 
I 
I 
I 

c) FUNCTION OF THE COMMISSION ·The Commission shall, in 

consultation with the National Heart Lung and Blood Institute, 

evaluate and provide recommendations on effective methods to 
I 

indrease survival from cardiac arrest. Such recommendations may 
I 

I 

include recommendations on Implementation of this Act, further 

stodles on emergency medical systems or other modalities for early 

intervention in the chain of survival, or further legislation to improve 
I 

access to cardiac arrest survival modalities. 

d) REPORTS AND RECOMMENDATIONS - Not later than 18 

months after the date of enactment of this Act, or during the interim 
' 

when the Commission believes necessary, the Commission shall 

prepare and submit to the President and to the Congress a final 

report. 

e) ADMINISTRATIVE POWERS OF THE COMMISSION - The 

commission may hold hearings, set and act at such time and places, 

take such testimony, receive such evidence as the Commission 
··-

consl ders advisable to carry out the purpose of this section. The 

Commission may secure directly from any federal department or 

agency such Information as the commission considers necessary to 

carry out the provisions of this section. 

f) AUTHORIZATION OF APPROPRIATIONS There are 

authorized to be appropriated such sums as may be necessary to 

carry out the provisions of this section. 
I 
I 
' 
I 

[Non·stacu1ory or old language; new language] 
Cardiac Ar(est Survival 
March 12. l 997 
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TO: Writers, Editors, Broadcasters 

FROM: Division of News Media Relations 
Office of Communications 

APR 04'97 9:56 No .015 P.02-

March 1 l , 1997 

ou are invited to cover the American Heart Association's symposium 
"P blic Access Dcfibrillation II: Strengthening the Chain of Survival," 

April 17-19, 1997, Hyatt Regency Crystal City in Arlington, Va. 

Every da in the Uruted States, 1,000 adults will experience sudden cardiac arrest, which is the 
sudden, a 'rupt loss of heart function in someone who may or may not have diagnosed heart disease. 
The cond tion can lead to sudden cardiac death, which kills about 250,000 people each year_ ln 
addition t the physical toll, it has enormous economic and social impacts because it claims many 
people d ring their most productive years and devastates families. 

But peop e can survive sudden cardiac arrest when a particular sequence of events -- which the 
America~ Heart Association calls the "cardiac chain of survival" -- occurs as rapidly as possible. The 
cardiac c ain of survival is: early access to emergency services; hasic cardiopulmona1y resuscitation 
(CPR); e· rly defibrillation; and early advanced life support Early defibrillation -- in which an electric 
shock is pplied to an irregularly pulsating heart through the chest wall to restore its strong pumping 
action -- s the single most important life-saving maneuver in the chain of survival. 

The AH1 conference is designed to foster an exchange of information about various issues related to 
public ac~ess to defibrillation. 

The prolram begins at 6 p.m. Thursday, April 17. A briefing for media will be held at 10 a.m. 
Thursd~, in the hotel with conference chairman Myron Weisfeldt, M.D., chairman of the dept. of 
medicineiat Columbia Presbyterian Medical Center in New York City, and others. A question-and­
answer period will follow their remarks 

Sessions~"nclude: FDA Update; Automatic External Defibrillator Technol~gy Symposium; Current 
AED Fe· tures and the Future of AEDs in Public Access Defibrillation; AED Research Initiatives; 
Worldwi e Presentations; 35 poster presentations and seven concurrent workshops. 

Newsro m facilities will be available. Please return the accompanying form so we can best serve 
your nee s. For hotel reservations, contact the Hyatt Regency Crystal City at (703) 418-1234. 

*For mo e information, call News Media Relations, Dallas (214) 706-1173; Patricia Bowser ( 415) 
637-850 ; Robyn Landry, Washington, D.C. (202) 872-4240; Trish Moreis (202) 822-9380 

qlnmr/ddib/i \'ile.doc 
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~kt hod of Pa~'mentt 
_ Check drawn on .S. bank 

MasterCard 

$ ______ _ 
Amount 

Visa 
_ American Expres 

A'CCOifflt Number-- .. 

I authorize use of my ard for this purpose. 

~:·:~";eeks payable f o. AHA PAD Conferen~e 
Note: If using a credi~ card, you can register 
by fax (30i) 694-512f. 

. I 
\\orkshop Rt.11.lll~~: 

Indicate your first ( 1 ) 1and second (2) choice of 
I 

workshop below: (See pages 5-6 for more 
information.) / 

#1 Established nd Alternative Waveforms 
#2 AHA Educa ional and Advocacy 

Initiatives 
#3 Pediatric Is ues Related to Public 

Access Def brillation 
#4 Population, Settings and Trial Design 
#5 Trial Outco es and Analysis, 

__ ... Including U/stein Criteria, Quality of 
Lite Measu es and Costs 

4 

#6 Interface of' Public Access 
Oefibrillatio with the Emergency 
Medical Sy tern 

#7 Training C allenges and Limitations 

---·-+----

Check here if you require special assis­
tance to fully pbrticipate in the conference. 
Attach a writter description of your 
requirements. 

CONFERENCE PROGRAl\l. 

llrnrsday .. \p1il 17 
3:00-6:00 PM 
Registration 

6:00-7:00 PM 
Conference Opening: Ov~rall 
Progress Report 
Myron L. Welsfeldt, MO 
Chairman, Department of Medicine 
Columbia Presbyterian Medical Center 

Special Guest Speaker: 
Claude Lenfant. MD 
Director, National Heart. Lung and Blood 
Institute 

7:00-9:30 PM 
Session I: Key Clinical Research 
Highlights 
Moderator: Martha N. Hiil, RN, PhD 
Associate Professor 
Johns Hopkins University 

Highest Rated U.S. Ahstracts 

Cardiac Arrest In Public Locations 
Linda J. Becker 
King County Health Department 

Accuracy of an Automated External 
Defibrillator During Field Use for Out-of­
Hospital Cardiac Arrest 
Ronald E. Stickney 
Physic-Control Corp. 

Maintenance of Automated External 
Defibrillator Skills Using A Computer 
John M. Jerin 
King County Emergency Medical Services 

5 
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I 

I 
reaching Citizens lo Use an AED During 
the AHA Heartsaver Course: Active vs. 

I 

Passive Learning ~nd Retention of Skills 
Alidene M. Doherty.I RN 
University of Washipgton 

I 
Chairman's Im·itef f m·estigators 

Use of Automated External Deflbrlllators 
by Police First Ref; ponders in Suburban 
Pittsburgh 
Vince N. Mosesso r., MD, FACEP 
University of Pittsb rgh 

! 

Implementation of AEDs: Community 
Educational and technical Implications 
Max Harry Weil. MD, PhD 
Institute of Critical !care Medicine 

I 

Estimating Effec~iveness of Cardiac Arrest 
Interventions: A logistic Regression 
Survival Model 

1 
Terence D. Valen4uela, MD. MPH 
University of Arizqna Health Science Center 

Access to RapidlDeflbrlllatlon in a 
Combined Police/Paramedic Response 
System: Six Years' Experience in 
Rochester, Minnesota 
Roger D. White. f0o 
Mayo Clinic i 
Outcomes of Ca~dlac Arrest Managed at or 
in the Vicinity of the Melbourne Cricket 
Ground Utllizin~ an Early Access to 
Defibrlllation St ategy -:- A Forerunner to 
Public Access eflbrillatlon 
Keane G. Wasse.rthe1l, MO 

I 

Epworth Hospital; Richmond. Victoria. Australia 
i 
I 

! 
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F1iday. ,\pril 18 
7:00-12:00 Noon 
Registration 

7:00-7:50 AM 
Continental Breakfast 

8:00-9:20 AM 
Session II: Food and Drug 
Administration Updaw 
Moderator: Richard E. Kerber, MD 
Professor of Medicine 
University of Iowa Hospital 

Facilitating FDA Evaluation of AED Safety 
and Efficacy tor Public Access 
Deflbrlllation 
Richard E. Kerber, MD 

The FOA's View of AEOs and Publlc 
Access Deflbrillatlon 
D. Bruce Burlington. MD 
Director, Center for Devices & 
Radiological Health 
U.S. Food and Drug Administration (FDA) 

Informed Consent and CPR Research 
Joseph P. Ornato. MD 
Professor. Internal Medicine and Cardiology 
Medical College of Virginia 

9:45-12:00 Noon 
s~ssion III: Automatic External 
Dcfihrillator 1echnology Symposium 
Moderator; Graham Nichol, MPH, MD 
Assistant Professor. 
Loeb Medical Resea{ch Institute, 
University of Ottawa 

7 
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Current AED Features and the Future of 
AEDs In Public A~cess Deflbrlllatlon 
Carl Morgan / 
Vice President of esearch and Development 
HeartStream. Inc 

John Kuphal 
Vice President, Pr duct Support 
Laerdal Medical C rporation 

David Schlageter 
Product Manager 

1 
Defibrillators 

Marquette Electrorics, Inc 

Robert A. NiskanJn 
Director of Reseatch 
Physic-Control cdrporation 

I 
James E. Brewer I 
Director. Research and Regulatory Attairs 
SurVivalink Corppration 

I 

Gary Freeman I 
Research Managrr 
Zoll Medical Corp,oration 

I 
i 

12:00 Noon-1 :OO; PM 
Lunch j 

An Open Discufssion of PubJic Access 
Defibrillation 
Robert R. Bass, ~D. FACEP 
National Associarron of State Emergency 
Medical Services/ Directors 

Richard 0. Cumrriins, MD, MPH. MSc 
American Heart rsociation Emergency 
Cardiac Care co

1
11mittee 

James M. Atkinsi MD 
U.T. Southwestefn Medical Center at Dallas 

I 

8 
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1 :00-2:30 PM 
Session IV: Public Access 
Dcfihrlllatinn Research Initiative 
Moderator: Michael J. Horen, MD, ScM 
Director, Division of Heart and 
Vascular Diseases 
National Heart, Lung, and Blood Institute 

Overview of AHA Public Access 
Defibrlllation Research Initiative 
Joseph P. Ornato, MD 
Professor, Internal Medicine and Cardiology 
Medical College of Virginia 

Overview of Public Access Deflbrlllatlon 
Training Issues 
Barbara Riegel. DNSc, FAAN 
Associate Professor 
San Diego State University 

Measuring the Major Outcome Variables 
Graham Nichol. MPH. MD 
Assistant Professor 
Loeb Medical Research Institute 
University ot Ottawa 

Technical Challenges in Public 
Access Defibrlllation Research 
Alfred Hallstrom. PhD 
Professor of Biostatistics 
University of Washington 

2'.30-4:30 PM 
Session V: \\lorldwide 
Abstract Presentations 
Moderators: Sidney C. Smith Jr., MD 
Professor and Chief. Division of Cardiology 
University of Nonh Carolina at Chapel Hill 
and 
Russell V. Leupker, MD 
Professor and Head, Division of Epidemiology. 
School of Public Health 
University of Minnesota 

9 
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American Heart AA 

AssociationsMV 
Fighting 1-/earr Disease 

snd Stroke 

OFFICE OF PUBLIC ADVOCACY 
··actively working ro change rhe political. social. legal. 

and medical environment ro reduce heart disease and struh:" 

• Heart att k. stroke and other 
cardiovasf utar diseases remain the No. I 
killer in tlic United States. 

• More tha I in 5 Americans suffer from 
cardiovas ular diseases at an estimated 
cost of $2159 billion in medical expenses 
and lost productivity in 1997 

• To fight t ese killers the AHA invests in 
research, ducation and community 
service pr grams. 

Date: 
I 
/!z 

To: 

From: Tri h Moreis /;;" ~ //;::1-t (/J 
, Office dr Public Advocacy 

Office of Public Advocacy 
1150 Connecticut Ave., N.W. 
Suite 810 
Washington, D.C. 20036 

Tel: (202) 822 9380 
Fax: (202) 822 9883 

Tel: (202) 822 9380 
Fax: (202) 822 9883 

1( 
Number of ages including cover sheet: __ _ 

Message ~:V '5?:e +#~~ ~ ~ ~~ 

Confirmation: D yes D no 
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Emergency Cardiac Care 

More than 350,looo Americans suffer a sudden cardiac arrest each year. Less than ten percent will be 
discharged tro~a hospital alive. The key to survival is timely initiation of a series of events, coined the 
"Chain of Su lval." The chain includes early activation of the emergency medlcal system; basic 
cardlopulmona resuscitation (CPR); rapid deflbrlllation; and early advanced cardiac life support. 
Weakness In ahy link lessens the chance of survival and condemns the efforts of an emergency medical 
system to poor~esults. After as little as 10 minutes, very few resuscitation attempts are successful 

Unfortunately, re-hospital medical care (Including training. equipment and standards of care) suffers 
from state·bY·\ate variation, which condemns the public to inconsistent care. It is clear that legislative 
interventions cf'n substantially affect the delivery or pre-hospital care, resulting in Increased survival 
rates. In cities

1 

such as Seattle, WA and Rochester, MN, where early access to EMS. early CPR. and 
early defibrilla~·on have dramatically increased survival rates. However. according to data recently 
published in th Journal of Emergency Medical Services (JEMS), non-EMT first responders are legally 
permitted to us AEDs in only half the states and less than one half of EMTs. and less than one quarter 
of non-EMT flr~t responders. in the U.S. are trained and equipped to deflbri!late. As for basic life support 
training, more ~han half the states in a recent study had no secondary school curriculum requirements for 
first aid and Cf=IR. 

I 

I 

AHA position I 

In a few weeksr Representative Cliff Stearns (R·FL-8) will be introducing the Cardiac Arrest Survival Act. 
This legislation, drafted In large part by the American Heart Association, In partnership with the American 
Red Cross and

1 

nearly two dozen national organizations, establishes a federal program regarding training 
in lifesaving Interventions and the use of lifesaving equipment, including automated external 
defibrillators (AEDs) to assist individuals experiencing cardiac arrest. Specifically, the legislation calls 
for: I 

• the Nation~I Heart, Lung, and Blood Institute (NHLBI), in cooperation with tti: National Highway 
Traffic Safety Administration (NHTSA). to develop and disseminate a model state training program 
for first iesponders and bystanders in lifesaving interventions, including cardiopulmonary 
resuscltati n (CPR). 

• the devel pment of model state legislation to ensure access to emergency medical services. 
including onslderatlon of the necessary location and placement of lifesaving equipment, including 
AEDs; the 1 development of requirements for training in the core content and use or life-saving 
equipment including AEDs: and the provision of good samaritan immunity for bystanders first 
responder instructors and owners and owners and managers of property where equipment is placed. 

• the devel pment of a national database for reporting and collecting information relating to the 
incidence f cardiac arrest and whether interventions, including bystander or first responder. improve 
the rate of survival. 

Action reguestbd 

• Co-spontor the Cardiac Arrest Survival Act, sponsored by Rep. Cliff Steams (R-FL). 
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,.,- THERAPY AND PREVENTION 
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.-SUDDEN DEATH 

Improved neurologic recovery and survival after 
early defibrillation 
W. DoL.GLAS WEAVER, M.D .• MICHAEL K. Cor.\ss. M.D .. DEBlllE BcF1, R.N .• 

ROBERT.·\ RAY, M.S., ALFRED P. H.\LLSTR0\1. PH.D ... .\-.D LEO-..\RD A. Coss. fv1.D. 

ABSTRACT Eighty-seven patients \\·ho had out-of-ho~pital cardiac arrests received defibrillating 
shocks delivered by minimally trained first responders before the arri,·al of paramedics in a city with 
short emergency response times. Their outcomes were compared with those of 370 other victims ,~·ho 
recei\'ed only basic life support by first responders until paramedics arri\·ed. Suni\·al was impro\'ed by 
early defibrillation in cases in which there was a delay in initiating cardiopulmonary resuscitation and in 
\.vhich paramedic response times exceeded 9 min: there was 629c sun i' al after early defibrillation by 
first responders and 279c if first responders pro,·ided only basic life support (p < .02). Neurologic 
recovery was also improved afta early dd1brillation. Eighteen of 46 resuscitated p;:itients (399c) 
receh·ing early defibrillation were a\\ ;:ike at 2-+ hr c~~mpared \\ ilh -+9 of 20-+ patients ( 2-lst) who receh·ed 
only basic life support while awaiting paramedics Ip< .02). Incorporating defibrillation as part of basic 
life support can reduce both mortality and morbidity from cardiac arrest. eYen in cities with e~tablished, 
rapidly responding emergency care systems. 
Circulation 69, ;'Vo. 5, 943-948, 1984. 

t THE TRAINING of eniergency medical technicians to 
!_'t-. 

for life-threatening .:mergencics is tiered. Basic life support for 
cardi;ic arrc,;1 is initially managed by firefighters responding 
from the nearcst firc station .. .\dvanced life support is subse­
quen1ly ddi,·crcd by parami!dics from on.: of ti\·e rcscuc \'chi­
cles st;ilfrd by paramedics. located at four stations in the city. 
Rcsplmse times for the first-r.:-sponding units a\-erage 3 .2 ::: 1.8 
miri (mean = SD l and those for paramedic units aver;ige 7 .2 :!: 

3.5 min. 

deli\'er defibrillating shocks in conjunction with car-
~. diopulmonary resuscitation (CPR) has been demon-
t·· · 

{ strated to impro\·e the survival of patients suffering 

'i: .out-of-hospital cardiac arrests in communities without 

t .. , access to paramedic services.' This is not surprising. 
r.;:., since out-of-hospital conditions make it difficult to 

'.{Vadminister effecti\'e basic life support during transport 
r: to the hospital. 

:~>~ We sought to determine the benefit of early defibril­

·.: .. lation delivered by first responders. who in the past 

have delivered only CPR until the arri,·al of proil1ptly 
responding paramedic services. We suspected that ear­

'. ly defibrillation delivered before the arrival of para­
·::~e_dics could produce salutary effects. 

)let hods 
-~,_,.Seattle. a city of 235 squan: kilometers with a population of 
?0c·half milli_on prnplc. has an efficient p:.iram.:=dic systcm that 
ll:~ponds approximately 14.000 times each year to mcdical 
:.mcrgcncies. including apprminwtcly 300 ca'c~ of cardiac ar­
l:st caused by ventricular fibrillation.~ The s\·stem 's response u . . 

From lhe Depurtmcm of :\kdicine. Harborviev. Medical Center. and 
\l:niver>ity of Wa,hingtnn. Seallk. 

_upfl<.med in part by a gr:int-in·aiJ from thc American Hc;in AsslKi­
on, wi1h funds contributed in par1bv1he American Hc•rt Associatil>n 
Washington. and bv a rcscJrch ~r;1111 from 1hc .\kJic One-El\15 
~ndution. • -

\ddrc~s furcl>~csponJcncc: \V. Dnuda> Weaver. \l.D .. Di,·i,i1>n pf 
~lo~y. Harbnnic_.: '.\lcJical Cent~r. ·'~5 9th ,\\C .. Scauk. WA 

cc~i1eJ Sept. .~0. 198:1; rc,i>i1m ;l(ccp1cJ fan.~. 1'>8.J. 

: 69, No. 5. May 198-1 

We prmidcd a 10 hr training program to first responders. 
Training in..-Juded a refresher course in CPR techniques. ekctro­
cardiographic rhythm interpretation. \\'ith emphasis on m:ogni­
tion of Yentricular librillation. and the USe and m<iilltCnance Of a 
dctibrillator. Cardi;ic rh\'fhms were considi:rcd in two broad 
groups: ventri1.·ular libriliation and those rhythms that were not 
ventricular librillarion. First responders had been previously 
trained or certified emer\!encv medical technkians.-' 

From December 1980~oN~'embcr 1982. fir~firihtcrson four 
selected first-responding units were authorized to-deliver up to 
three shocks for ventricular fibrillation. These four units (ihree 
first aid rescue vehicles and one engine company)_ were sclec!cd 
becauses they sen.::d areas of the city known to haw relatiwly 
long paramedic response times. In suspected c:i~cs of ,·ardiac 
am:st. two fire depanment units (the nearest engine and aid car:) 
were dispatch.:d to the location to tx:gin basic lik suppon before 
the.arri,·al of paramedics. The selected fi.rst respondas \\·ere 
instructed to first pro\·ide con,·entional basic life support. Af1.:r 
esiablishing adequate CPR. one of the rescuers connected the 
patient monitoring cable with silver-.silvcr chforide electwdes 
in the standard lead II configuration. First r.::sp,)nders used 
modi lied dcfibrilbtor-monitors tPhysio Control Corp .. Lifcpak 
5 model) that includ.:d a two-channd magnetic tape rc~ordcr 
which C\1ntinunusly recorded the elcctrcieurdiographi.: rhythm 
and \'Oi.:e during the resuscitativn at1empt. After the dedrodcs 
\\'ere in pfa,·e. cardiac rhythm was dctcrmin.:d and a sho,·k was 
mlministcrcd in cases of ventricular librillation_. CPR \'as then 
resumed and the rhythm again was ;i:;sesscd in approxim;11l.'!y ~O 
sec. If ventricular librillation persi,tcd or rccurr~J. the scqucn.-e 

9.u 
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was repeated up to three times. Initial shocks used either 175 or 
320 J of delivered energy~ according to a previously describ..:d 
protocol.~ After arrival of paramedics. all further efforts wer..: 
direct..:d by the advanced liti: support team. In cases of cardiac 
arrest associated with rhythms other than ventricular fibrilla­
tion, first responders provided only basic life support and all 
further treatment was directed by the paramedics. 

During the 2 years beginning April 1980 in which there were 
approximately 500 additional victims of ventricular fibrillation. 
we were able to obtain similar magnetic tape recordings in 370 
of these episodes. These patients, serving as a comparative 
treatment group. received only CPR by first responders. and 
ddibrillation was administered only after the arrival of para­
medics. Cardiac histories wen: similar for both treatment 
groups. and as far as we could ascertain. only the emergency 
systt:m logistical factors wae diffrrent. 

The magnt::tic tapes were used to determine the times when all 
therapy was deliver.:d and to document the rhythm present be­
fore and after each ddibrillatory shock. Rhythms were grouped 
as follows: (I) ventricular fibrillation. (2 > supra ventricular (in­
cludes any rhythm with atrial activity). {3) idioventricul:.lr (in­
cludes wide QRS rhythri1s at any rate in the abence of atrial 
activity). and (-i) asystok or the absence of both atrial and 
ventricular electrical activity during the assessment period. 
Rhythrns were determined as early as possibh: after a defibrilb­
tory shock. during CPR if possibk. or at times when CPR was 
interrupted by the rescuers themselves to assess the rhythm. 

The time of collapse was estimated by interviewing bystand­
ers. The times of c:mergency dispatch. arrival of the rescue unit. 
anJ each tn:acment were recorded on nugnetic tape. Resuscitat­
ed patients were admitted co any of 1-l hospital coronary care 
units in the city. Hospital and physic.iJn rc,·ords were reviewed 
to determine survival. time of aw:ikenin!l'.. and other clinical 
information. Bc-causc we could nLit person;Ily examine all of the 
patients. we used the time of awakening. as determined from the 
medical records. to assess neurologi<.: rccln·ery. This has pro\<::d 
to be a rcli:1ble indicator of ultimale neurologic ouc,·01111:.-' 

The protocol for chis study w:b appro\eJ by th..: Human 
Subjects Revie" Committee of the Unhcr,ity of Washingllln 
During the first year. a cummittcc re\ icwed sh<irt- ( rcsuscit:1ti,1n 
rate) and J,1ng-tcrm (percentage tbchargcd alive) ouicnmc w 
ensure chc safety of the trial. 

Difti:rences in discret..: variables between the gmups re.:eiv­
ing early ddibrill.ition (shocked tiy tirst r.:spondcrs) •rnd CPR 
only (sho1:kcJ by paramcdics) were compareJ by chi-squ:trc 
analysis. Continuous v;,iriabks \•er.: an.1lyz.:d by Student"s c 
t.:st. T.:sts for differences in v~1rianL·e 11crc dune. and \\hen 
appropriate. the t tc,;t was mndilied. 6 Diffrrc1H.:cs in outc·onic 
variable, b.:twccn the two groups \1er.: as:;c.:s:;c.:J with onc-siJc·J 
t.::sts. A multi,·ariate logi:>tic mode.:! w;b usc.:d tn examine.: the 
effcc.:ts of clini.:;tl ch:iractcristics. emergency system fac·l\1r>. 
and tn:atmcnt group. Th.: form of the model is 

p = ~~~~~~~~~~~~~~~~ 
I + .;- <I>,• h, a~o Th: Dfl'PR - h, Cf'IH - h, GB• 

whc.:rc pis the prob;1bility ofsurviv:tl. DTCPR is th.: duration \lf 
time from collapsc.: to initiation of CPR. CPRT is the Jurati,111 of 
CPR bc.:for,' appli.:ation of the tiN sh1ick. and GB is thi.: t;.pc.: ut 
rc.:,cucr wh,1 sh,ic·kc.:d the patil:nt (lir,t re;p,1nd.:r or par;1111i.:di.- l 

To comp:ir,· the t\\ o trc.:at111i.:nt groups. 11 ,. strati lied the.: pat ic·nt; 
by both the minutes until initiatinn of CPR and by intc.:r1 a! of 
resp0nsc timc·s of paramc.:Jics. We Jc.:tc:rminc.:J sur1iv;tl anJ 
ncurol<lgiL· rci.:ovc.:ry in each strat;1. We h;td usi.:J this tcl·hniquc: 
previously tn e\ ;1luate the.: cfkct of CPR ad111ini·acrc.:J by tiy­
stander., 7 By Ji.:sign there were.: Jitl..:r..:11cc.:s in the• p;1ra111c·di.­
rcspon,,' time·,; fur b<>lh trc.:at1111.:11r ~f<'LIP'· and 11c .;,iuld th'! 

choose. intervals of r~sponse. times that would pr~victe' ~ 
proportions of cases m each interval. We therefore arbi · .. -. 
divid<!d the response time into equal 3 min intervals to me''··~ 
treatment effect. ,~~-

Results 

Clinical a~d logistical characteristics. Before the ~~:J31, 
of paramedics, first responders began CPR and ad~j .~ 

istered initial defibrillation shocks to 87 patients dis· 
covered in cardiac arrest. The a~·erage time from col• 
lapse to start of CPR was 3 .8 ::!:: 2.4 min (SD) in:~ " 
witnessed episodes in which times were known. ibc"¥t 
duration of CPR until the first shock averaged 5 ~i~1~,,. 
In 370 similar ~ati~nts, first respon~ers provided onj§1?{ 
CPR and defibnltatlon was accomplished by paramed/i 
ics. The delay from collapse to start of CPR in the~~~ 
patients was similar to that observed in patients rec~i;;_:,,"1:i 
ing early defibrillation. As expected. the delay froJlf: 
collapse until defibrillation was significantly long'~:~'> 
(almost 3 min) in patients who received only CPR fror;l'~: 
first responders (table I). .,.\f~~ 

The location of the cardiac arrest, proportion of wii:'';° 
nessed cases. and incidence of bystander-initiatetf'T 

. . . .;·.,:r 

CPR were comparable for both groups of patients .. ;''".: 
In patients receiving early detibrillation given by'S 

first responders. the delay until administration of th[s 
initial shock was shortened an average of 5 min com>'~ ..... ,.':;;'" 

pared with what would be expected (defibrillator~'} 
equipped nrst responder on scene 4.s ± 2.2 min arte(F 
the alarm: paramedic unit on scene 9.5 :t 3.3 min afo:r·:i~ 
dispatch). :~-~: 

Results of dcfihrillatory shocks. Twenty-eight of 87 :/o. 
patients denbrillated early (321:0) received all the:' .. 
shocks required during the resuscitation effort before '; 
the arrival of paramedics; of chese 28 patienls, 22 :·k 
(79%) developed organized rhythms thac produced_}• 
palpable arterial pulses. Si.\ of the 28 patients w~re ·if 
shocked into asystole or pulseless rhythms and die~,_} 
despite furrha treatment by paramedics. In the othe(': 
59 patienh receiving early defibrillation. additiona_l_.f 
shocks and drug therapy were adminiscered to treat) 
persistent or recurrenc episodes of ventricubr fibrill~~;;; 
tion afcer the arrival of paramedics (figure I). ·~'it~ 

One inrnm~ct assessinenc oi· the rhythm was mad:~; 
by one of the first responding firetlghters in a pulseless· 
patient with an idiovencricular rhythm. A shock was 
delivered thjt had no effect on the underlying rhythn~. 
In reviewing the tape recordings of all other uses, we 
found no other inscam:e in which a shock \\las given fo 
a rhythm other than ventricular tlbrillation. . 

The tot:.il number of shocks requirt!d during the .rt 
SllSl.'itation effl.lrt were similar for patients recei~tT 
early di.:!ibrilLttil.ln and those sho~·ked only after arrtv 
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TABLE I 

Clinical and system variables in patients shocked by first responders and in patients recehing only CPR by first 

responders 

Variable 

Collapsed at home n ('~) 

Witnessed arrest n ('k) 

Bystander CPR n ( 'h ) 

Age (yr) 

Collapse to initiation of CPR (min) 

Alarm time to arrival of firefighters (min) 

Alarm time to arrival of paramedics (min) 

Collapse to first shock (min) 

Duration of CPR to first shock (min) 

Initial shocks delivered by: 

First responders Paramedic 

(n = 871' (n = 370J' 

56 (~f 207 (56) 

52 (60) 233 (63) 
26 (30) 133 (36) 

68.4:::11.4° 65.4:: I J.3 

3.8 = 2.-i .i.2::3.2 

3.0:: I.I 3.1=1.8 
9.5::3.3 6.7 ::!: 3.J 

8.8 ::!: 2.8 11.5::.i.2 

4.9::3.0 7.7 ::!: 5.0 

p value8 

NS 

NS 

NS 

.05 

NS 

NS 

.001 

.001 

.001 

'The number of patients with known values for each 'ariable varies for each determination and percentages have been adjusted 

accordingly. 
8 Probability values are expressed when p :!;; • I; higher ,·alues are npressed as not significant (NSJ. 

'Data expressed as number of patients. with percentage of total number of patients in parentheses. 
0 Data expressed as mean ::: SD. 

<~-'of paramedics (4.4 :± 3.8 vs 4.3 ± 3.5 shocks. re­
\r: spectively). However, patients shocked by first re­
'(:' spenders more frequently developed a supraventricular 
~(~::rhythm after the initial shock (figure 2). 
;{(l;,\ Sunirnl and neurologic reco\"ery after earl.\" defibrilla­

~;~f°lion. On the whole, survival for patients receivin2 early 
;~5;·;::·: ._ 

defi brillation was identical to that for patients in the 
comparati\·e treatment group in which only CPR was 
administered by first responders and shocks were de­
livered after arrival of paramedics (table 2). However, 
when we stratified the delay in the start of CPR and 
paramedic response times for both groups of patients, 

I~... ~~.~.~, :,., .... ,,., ... ,tt.,. .... .,,,,. ,.,.,m .. ;,, ... ""' ,..,,...,.,. ...... ,.,, ,,, ...... k .,. .. m ... 

.JJ.f).;·. Initial shocks deliwred by: 

l~L.. Variable First re>ponders (n = 87)' 

;:t_.,.. Resuscitated and admitlcd (n) 51 159'7r) 

~t.:·:: ~~:::r~:d2~i~; «~: ~~ :;~~;, 
Highest CK. day I <IU::!:SDJ 

All <nJ 
LTS (n) 

Highest CK. day 2 (IU::: SD) 
All (n) 

LTS (n) 

Highest CK. day J (IU:: SD) 
All (n) 

LTS (n) 

Peak CK 2 (IU:: SDJ 
All In) 

LDH 1 > LDH 2 

All (n) 

CHF al discharge 

LTS In) 

No. of hospital days 

331 :::471 

391::571 

(37) 

1325::: 1221 (30) 

1220= 1190 (20) 

1548= 1065 (16) 

1-l 12 = 986 (9) 

8 I 16'if) 

7 127'if) 

13.2 = 1-i.3 

Paramedics In = 370)' p '""lue8 

217 159<;() NS 

105 1280 I l'\S 

49 1240 J' .02 

587:: 1345 (158! NS 

638 = 1529 (86) l\"S 

1687 = 1947 ( 150) NS 

1905 ::!: 2244 (86) NS 

1.i89::!: 1616 190) NS 

1586 = 1852 (56) NS 

33 ::.i7 173) NS 

49 <23<;() NS 

-10 140<;; I NS 

12.1::!:16.4 NS 

CHF = conges1ivc hean failure: CK = crcatinc kina:.e I total) anJ CK: = myocarJial fracti<>n: LTS = lon~-tcrm survinir 

(i.e., survived and was discharged ali,·c1: LDH = scrum lactate Jchydn•gcna,c. fractions I and 2. 

·'The number of kmm n patient I for ca<h ,·ari;1blc in !:kith groups \·;1rics anJ rcrcen1;1gcs h;1ve !>ccn aJju,tcJ accorJino:ly. 

~Probability values arc nrrcs.,ed "hen r ,,;; I. 

'Values in parcnlhl·,cs i11Jio1c rcrcrnl pf rcsuscitalcJ ralicnh. 
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TABLE 3 
Long-term survh·al and neurologic recovery after cardiac arrest: patients receh·ing early defibrillation by first responders vs those in wh. 
only CPR was provided until paramedic arrhal 

Witnessed cases 

Collapse until initi:uion of CPR (min) 

0-1 2-3 4.5 6-7 ;;os 

PM FR PM FR p,\! FR PM FR PM 

Paramedic response time (min) 

0-3 

LTS 5 (71)' 7 ({HJ 0 (0) I CIOOJ 0 {OJ 

Awake at 24 hr I (14J 4 (36) 0 (OJ 0 (OJ 0 {OJ 

3-6 

LTS II (55) 0 {O) 11 (65> {33) JO (45J 0 (OJ I ( 13J I ( 14! 

Awake at 24 hr 5 (25J 0 (OJ 4 (24) !33J 5 (23) 0 (0) 0 (0) 0 (0) 

6-9 

LTS 8 (50) 2 (67) 5 (42! (33J 11 !46) 2 (40) 2 (25) (100) I !331 

Awake at 24 hr 2 ( IJJ 2 (67) 2 ( 17J 0 (0) 6 (25J 0 (0) 2 (25J ( IOOJ 0 (OJ 

>9 

LTS I ( IJJ (I 7J 3 (30J I (17 J 5 (29)R 5 !631 (33) 2 (67) I ( 17J 

Awake at 24 hr 0 (0) (I 7J I CIOJ 2 {33J 2 (I 2l 2 (251 (33J (33) 0 {OJ 

Total cases 51 10 50 12 67 16 19 4 17 

FR = delibrillation by trained first respondas and before arrival of paramedics: L TS = king-term survivor. resuscitated. admil!ed tu the hospir~( 
and later dischar\!ed alive: PM = standard first response and defibrillatiun after arrival of paramedics. ·;7 - -, 

'Dara e~pressed as number of patients. with percentage of total num~r of patients in parentheses. ·-" 
8When delays until initiating CPR "" 4 min and paramedic response time; e.\ceeded 9 min. early ddibrillatiun was associated with signiticanll. 

improved survival rates (8 of IJ [62'7cj vs 7 of 26 [27Qj: p < .02! (bo\~d data). . 

l"p = .05. 

survival was significantly improved after early den­
brillation in cases in which CPR was begun 4 min or 
more after collapse and paramedic response times ex­
ceeded 9 min (6217c- vs 27llc:; p < .02, table 3J. \Ve 
found no difference in survival for shorter paramedic 
response times, but there were coo few cases in each 
stratum to make meaningful observations. 

There was a marked improvement in neurologic re­
covery as determined by the rate of awakening at 24 hr 
in patients recc:iving early defibrillation. both in wit­
nessed and unwitnc:ssed cases of cardiac arrest. This 
improvement was particularly marked when the para­
medic response time exceeded 9 min. Seven (39lf'c) of 
18 patients who received early detibrillation and who 
were admicced to the hospital wc:re awake and respon­
sive by 24 hr. compared with only four of 24 (I 717c-) 
comparable patients who received basic life: support 
from first responders and initial shocks only after para­
medic arrival (p = .05). Neurologic recovay was also 
betca in unwitnessed cases of cardiac arrest in which 
patients received early detibrillation. presumably bc:­
cause of inherently longer delays until initiation of 
both basic and advancc:d lifo support (figure 3J. 

The clinical and logistical variabks intlut:nL·ing sur­
vival were examinc:d in victims (n = 24-l) for whom 

9-16 

. . -~ 

all information was available. Two variables were as~ 
sociated with improved outcome: shorter delays to ini- . 
ciation of CPR (p < .01) and early defibrillation by"' 
first responders (p < .005). Survival was not related co~{::.y 
patient age. nor was it dc:pendent on the training of the}.;.:<· 
rescuer who administered the shock (first responder o( 
paramedic). Long delays until denbrillation, inde~; 
pc:ndent of when CPR was begun. were associated with. 
poorer survival. In the 87 patients receiving early defi:~,~. 
brillation, the odds for survival were 2.15 times greate(?.:· 
chan expc:cted if CPR alone had been done by firs.~ 
responders and initial defibrillatory shocks h:.id been. 
delivered after arrival of paramedics. . 

Early defibrillation had no observable effect on th.~ 
peak level of serum enzymes, findings of congesti_~;: 
heart foi lure. and total days of hospitalization (table2~. 

._;:~:~· 

Discussion ,.;{'f;\_. 
Early detibrillation. administc:red by minimall_Y,~;:.: 

trainc:d first-responding rescuers such as firefighters~ X:'-: 
feasible, safe. and beneficial. even in cities with 5°:" 
phisticated paramedic emergency response syste~~: 
After a total of I 0 hr of additional training in whic~ 
CPR skills were: refrc:shc:d, simple rhythm recogniti?.~ 
skills (to identit\ ventricular fibrillation) were t:iugh~~. 

- CIKCULATIOrJ,. 
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\\'irnessed cases 
Unwirnessed 

Tora! cases 

PJl.1 FR PJl.1 FR 

I (IOOJ (8) 

5 (22) 0 (0) (8) 

3-1 (-16) (17) 9 (I.I) 2 (3JJ 

I.I (19J ( 17) 5 (8) 2 rJJJ 

27 (-IJ) 6 !50) 9 ( 18) .im1 

12 (19) 3 (25) .j (8) J C25J 

11 (25) 10 (40) (7) 2 (10) 

... Jt~~::. 4 (9f 

_;~~ 2~ 

~~~i~· 

7 (28f .j ( 13) 

157 

2 ( 10) 

JS 

•

0 ;)nd practical sessions with a mannequin were carried 
: ".'bur, rescuers stationed in four of the areas of the city 
.. •'iiith lonf!er paramedic response times were gi\·en 
·~· ~ 
· .. ding orders to apply required defibrillatory shocks 

"_.'victims of cardiac arrest. Inappropriate delivery of 
ocks occurred only once. In facL the commentary on .. 

-··e magnetic tapes revealed that there was initial hesi-
tion to deliver the shock until the rescuers had reas-

~'"Tu.::.: . . · 
~:i . 
. 40----------------­... 

1.0 .5-.99 .25-.49 < .25 

Proportion of Required Shocks 
Delivered by First Responders 

I. Proportion of the roral number of required ddibrillarory 
, ~·:delivered by first rcsr<indcrs to 87 paricnrs. In rwu-rhirds of 

· ~.a_d_dirional shocks along wirh urhcr adrnnced life support mea­

~cre adminisrercd by paramedics for episodes of pcrsisrenr or 

.,...,1 i·enrricular librillarion. In 28 palienrs rhc liN re,ponders 

-.'.cd !he episode of cardiac arrcsr before arrival of paramedics. 

• ./·•·o I XOr,() of rhcse 2H parit·nrs developed an organized rhythm. 

~.No. 5. May 198~ 

THERAPY AND PREVENTION-SUDDEN DEATH 

c 40 
Cll 
E 
iU 
Cll .= 

Supraventricular ldioventricular Asystole 

Rhythm After Shock One 

p<0.002 

Ventricular 
Fibrillation 

FIGtRE 2. Electrocardiographic rhythm after the initial delibrilla­

tory shock in borh treatmenr groups. When early defibrillalion was 

delivered by first responders. a supravenrricular rhythm was more often 

resrored rhan when firsr responders provided only CPR and shocks were 

delivered after arri1·al of paramedics. The proportion of witnessed col­

lapses. bystander-iniriared CPR. and delay unril iniriarion of CPR were 

similar for borh rrearmenr groups. 

sured one another. CPR was never inappropriately in­
terrupted to allow for rhythm interpretation. 

We found by multivariate analysis and by stratifying 
the delays in beginning CPR and in paramedic re­
sponse that early defibrillation delivered by first re­
sponders improved survival after cardiac arrest; this 
was particularly evident when paramedic response 
times exceeded 9 min. In the study areas of the city, 
where paramedic response time averaged 9.5 min, we 
calculated that survival rates when early defibrillation 
was provided by first responders were over 2 times 
greater than that expected if only CPR was provided 
before arrival of paramedics . 

SO--.oo-~-. rS-no-c•_c_d-,n-111a-11,-c-,-,,,-,-,,-cs-oo-n-o~-,,---------

~ 70-
0 

----------5 ShOc~.e-d .nii.a~y ::iv :iaramcd•CS p < 0.02 

I so~-------------------~ 

50 

40 

30 

20 

10 

0 

Yi 
~~ 

I J/a 

~~· 
:·~- '%! =~"' '%6 ,,~ 
·&:. <~ 
-~. ~-

:.~~~: ::.\_~· 

+~. ·-~~> 

<6 6-9 >9 

Alarm to Medic Unit Arrival (minutes) 
Witnessed Arrest 

Unwitnessed 
Arrest 

flGL'RE J. Effecr of early dctibrillarion on ncurulugic recovery in 

resuscirared paricnrs. B,11h in rhe w irncssed and unwirnesscd arresrs. 
early ddibrillarion delivered by first rc,pondcrs was associarcd with a 

signifi.::mrly grearcr proportit1n of paticnls awake 24 hr afrcr hospital 

admis,;,1n rhan when tirst resp..1ndcrs provided only CPR bcfurc arrival 

of param~Jics. 
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Equally important, we also found a significant im­
provement in neurologic recovery after early defibril­
lation. When paramedic response times exceeded 9 
min the rate of awakening by 24 hr after cardiac arrest 
was 3 times greater in patients receiving early defibril­
lation than that in patients who received only CPR by 
first responders and defibrillation after arrival of para­
medics. Both in this and an earlier study8 the conven­
tional tiered response of first basic and then advanced 
life support teams resulted in approximately 20£/t of 
the resuscitated patients resuming consciousness by 
the time of hospital admission and in 25% resuming 
consciousness at 24 hr. In contrast, when patients re~ 
ceived CPR plus defibrillatory shocks by the first-re­
sponding rescuers, 39% of patients admitted to the 
hospital were awake by 24 hr. It seems possible that 
early defibrillation may have other beneficial effects 
on cerebral recovery that we did not attempt to mea­
sure in this study, such as prompt return of full cogni­
tive and motor activities. The time of awakening has 
been shown in a previous study of similar patients to 
correlate closely with the full return of neurologic 
function.' Furthermore, early defibrillation more often 
resulted in an organized rhythm after the first shock. 
possibly the result of attenuated myocardial ischemia 
and injury. These findings provide evidence that early 
defibrillation results in lower morbidity and mortality 
after cardiac arrest. 

Delays in initiation of CPR and in arrival of ad­
vanced life support teams have a great effect on the 
potential for survival of victims of cardiac arrest. .... 1' 

Rapid initiation of CPR and de fibrillation (e.g .. in the 
coronary care unit or during an exercise rehabilitation 
program for primary episodes of ventricular fibrilla­
tion'~- 15 ) usually result in rapid restoration of an organ­
ized rhythm and consciousness. This is not true for 
victims of cardiac arrest for whom resuscitation efforts 
are delayed or prolonged. both of which occur fre­
quently in the out-of-hospital situation.~ Early defibril­
Iation by first responders can improve both neurologic 
recovery and survival of patients treated by efficient 
paramedic-level care systems but is clearly still inferi­
or to immediate treatment. Delays could be further 
reduced by placing the defibrillator closer to the victim 
- in the hands of bystanders. Lay bystanders have 
shown their willingness en perform b:.isic life sup­
port. 7· 16 · 17 and these efforts h:m:! been associated with 
improved outcome.M This additional step would re­
quire the development of a small defibrillator that is 
portable. inexpensive. safe. and easy to operate; it 
must also have a reliable. adequately tested automati~· 
ventricu!Jr fibrillation cktector. \\'ilksrread use of 
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such a device will require proven methods of ~ 
training and safeguards to prevent inappropriate·~ 
They could be placed in the homes of high-risk'': • 
tients, public places, police and fire vehicles, amti 
lances, airliners, and physicians' offices. Early de 
brillation by bystanders might dramatically impro· 
both survival and neurologic recovery of victims~ 
sudden cardiac death syndrome. 

.-
T.his ~tudy was made. possible only through the excepti~' · 

mot1vat10n and cooperat10n of the firefight<:~s and paramedicio(. 
the Seattle Ftre Department. We thank Phys10-Control Corp.-fcil/ 
providing and maintaining the modified monitor-defibrillatlXL 
and Lillian Kato for her expert assistance in the preparation.Qt· 
the manuscript. :~I . 

;;._;':l, 

References 
I. Eisenberg ~IS. Copass MK. Hallstrom AP. Blake B. Bergn.;[«: 

Shon FA. Cobb LA: Treatment of out-of·hospilal cardiac ar?Cii'-. 
with rapid defib~illation by emergency medical technicians.!'; £nsi ·: 
J l\.kd 302: IJ19, [980 •·:;·I',, 

, Cobb LA. Werner JA. Trobaugh GB: Sudden cardiac deam:'I'": 
<lecade's exr.:rience with OUt·Of·hospilal resuscitation. l\.loJ (fi.·:;· 
cep1s Card10\'asc Dis 49: 31. 1980 ·-_ ·,·,:;-

3. L'.S. Depanment of Transpona1ion: Emergency medical 1.~Juii. :; 
cian - ambulance: basic training program. Instructor's I~ ~0 
plans. Washingwn D.C .. 1970. Go,·ernment Printing Office, N.:·:~. 
No. TD 2.208:Ell.1313 • .;_·:· 

4. Weaver WD. Cobb LA. Copass 1'.IK. Hallmom AP: Ven1rkubr'::.C 
ddibrillation: a compara1ive trial usin~ 175-J and 320-J sho.:u)~ _ _.=.~ 
Engl J ~kd 307: 1101. 1982 .. , .;'," 

5. Longstreth \\T. lnui TS. Cobb LA. Copas; 11.IK: Neurolugic ii--,? 
Co\'ery afrer out·of·hospital cardiac arresl. Ann Intern l\kd "=.} 
5SS. 1933 .,J 

6. Dixon WJ. \!Js;ev FJ Jr. eJitors: Introduction lo m1is1ical an~Jy-- {t 
si;. l"e" Yor~. 1969. 1'.kGraw-Hill BLH..'k Co .. p 119 . 

7. Cobb L\. Hallstrom AP: Communiti··baseJ cardiopulm11nary re-·<~ 
susciwion. "hat have we lcamcJ ~ .~nn l"Y Ac ad Sci 382: 3::0. ~ 
19~' :.-,:~ 

8. ThL1~1pson RG. Hallstr<llll AP. Cobb LA: Bystander initiated dr-_\; 
di11pulmonary resu>eitation in the mana~ement of ven1ricullf ~<t 
brii1Jti1in. Ann Intern 11.kJ 90: 737. 1979 ·:·:.~:' .. 

9. Wca1cr WD. Cobb LA. H"llslrom AP. Copass 11.IK: lmpro'U., :~· 
thcrap1· for CJrdiac arrest: Implications ffllm a prospecti"e s1u~·.4!~,.;· 
<ldibri.lla1ion. Prnceedings IX World Congress of Cardi<'l"V'·.f 
l\losccm. I 9SO. p I .JO ( abst I ::- :;f· 

10. Wcawr \\'D. Zia II.I. Gre~n D. Copass l\IK. HallstrL'nl . .\P. C~} 
l..\: Coarse Jnd tine venirictilar fibrillation durin~ cJrJiJc 3~-:.; 
Circulali<Jn 66 (suppl Iii: 11-3.JS. l9S2 (abstl -. , ~-,:·: 

11. Ei.>enbcr~ \IS. Bcr~ner L. Hallstrom AP: Paramedic pro~rJITIS · -
out·of-h~spital cardiac arrest. I. Factors associa1ed with sue~. 
resuscitari,in. Am J Public Health 69: 30. 1979 >;··.-,,· 

12. Halb1rom . .\P. ~i":.nberg II.I~. Bergner L: 11.lode~ing rhe eff·-:~~ 
nt!'ss anJ Cl1~r-~fh:ct1vl!nt!'ss ot an emt!'r':!l!'ncv st:rvtcc! room. 5..: .... _;_.-·:,.'. 
11.kd l:'C: 13. 1981 - . _ -~-;'\\ 

I.\. !\layer JD: P:irJm~1fo: response time and survival trum ' ·-A? 
west SL,.; S.-i 1-kd 13)): 267. 1979 ,J·~··•fi 

1-1. Fktcher GF. Cantw~ll JD: Venrrirnlar tibrillation in a nl• .'.',.:S ;~, 
supl.!rvis~J c:.m.Jia..: ext:r..:ist! pru~r:.inl: clini1.:al. 311~tLl~r~rhu .. ·;~J:~~­
sur;;ic·al rnrre!J1ions. J..\l\IA 2J8: 2627. 1977 . . ~ J 

15. H1is.;ad .. l\F. HJnwi~ R: Canliac arresi associated wuh sup<:I' , •;':". 
ccmJiac rehabilitati1H~. J CarJiac Rehab 2: -102 .. 1982 .. , ,,,;~\r 

16. Lund I. Skult--:r).! . .\: Card1<ipul1111mJry resum1a11on b) la. f" :.(:(;:' 
La11L·e1 2: 702. 1976 ... CE: i;~ 

17. Cnrky DP. \!antic J . .\. R11).!crs J. Russel RO. Racklc) :th·rf' .. 
J · I · J. I . ilhp,e"' .. <·. pru\.L' ~1ut ... ·l'nll.:' tl1r pr~ 1osp1~~i1l.:'ar_111p~ lllL'n;ir~ ci_; .. ;--~~.~ 

susC11:111,,n b' byst;111dcr.,_ Cin:ub1111n :-6: 901. 19 1- :,f.·.~ 
()..._ 

Cl RCULATI ·::/ 


