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REQUEST FOR JUDICIAL NOTICE
Pursuant to Evidence Code sections 452 and 459 and California
Rules of Court, rules 8.252(a) and 8.520(g), respondent Target Stores
hereby requests that this Court take judicial notice of the following
documents, attached as Exhibits 1 through 19:
1. Assembly Committee on Judiciar?, Background Information
Request, Sen. Bill 911 (1999-2000 Reg. Sess.);
2. Cal. Health and Human Services Agency, Enrolled Bill Rep. on
Assem. Bill No. 1312 (20092010 Reg. Sess.) prepared for
~ Governor Schwarzenegger (Sept. 29, 2009);
3. California Employment Development Dept., Size of Business Data
For California (Quarterly), Payroll and Number of Businesses by
Size of Business — Classified by Industry (Table 2A) (Qtr. 2, 2012),
available at
http://www .labormarketinfo.edd.ca.gov/Content.asp?pageid=1045;
4, Loran Sheley, MA, California Department of Public Health, Heart
Disease Mortality Data Trends, California 2000-2008 (Jan. 10,
2011), available at
http://www.cdph.ca.gov/programs/ohir/Pages/Heart2008Printer Versi

on.aspx;



U.S. Food and Drug Administration, Center for Devices and
Radiological Health, External Defibrillator Improvement Initiative
Paper (Nov. 2010), available at
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/Card
iovascularDevices/ExternalDefibrillators/ucm232621.htm;

U.S. Food and Drug Administration, Class 2 Recall Phillips and
Laerdal Brands of HeartStart HS1 Defibrillator Family, Recall No.
7-0643-2013 (Jan. 4, 2013), available at
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfres/res.cfm?id=
113133;

Occupational Safety and Health Administration, Automated External
Defibrillators, available at http://www.osha.gov/SLTC/aed/;

Linda Becker, M.A ., et al., Public Locations of Cardiac Arrest:
Implications for public access defibrillation, Circulation 97:2106-
2109 (1998), available at
http://circ.ahajournals.org/content/97/21/2106.long;

Hoag Levins, The Automated External Defibrillator: Medical
Marvel But Measurement Mystery, U. Penn. LDI Health Economist
(May 2012), available at

http://Idihealtheconomist.com/he000019.shtml;



10.

11.

12.

13.

14.

Mary F. Hazinski, et al., Lay Rescuer Automated External
Defibrillator Programs, Circulation 111: 3336-3340 (2005),
available at http://circ.ahajournals.org/content/111/24/3336.full;

JA Drezner, KJ Rogers, & JG Horneff, Automated External
Defibrillator Use at NCAA Division Il and Il Universities, Brit. J
Sports Med, 45: 1174-1178 (2011), available at
http://bjsm.bmj.com/content/early/2010/11/1 5/bjsfn.2009.070052.ab
stract;

Larry M. Starr, Automated External Defibrillation in tﬁe
Occupational Setting, J. of Occupational & Emergency Med. Vol. 54
No. 9 1170 (Sept. 2012), available ét
http://www.acoem.org/uploadedFiles/Public Affairs/Policies And
Position Statements/Guidelines/Position_Statements/Automated %02
0External%20Defibrillation%20in%200ccup%20Setting.pdf; -
Terence D. Valenzuela, M.D., et al., OQutcomes of Rapid
Defibrillation by Security Officers after Cardiac Arrest in Casinos,
New Eng. J. Med. 2000, 343:1206-1209 (Oct. 2000), available at
http://www.nejm.org/doi/full/10.1056/NEJM200010263431701;
Myron L. Weisfeldt, M.D., et. al, Ventricular Tachyarrhythmias
After Cardiac Arrest in Public Versus at Home, New Eng. J. Med.

2011, 364:313-21 (Feb. 2011), available at



15.

16.

17.

18.

19.

http://www.medpagetoday.com/upload/2011/1/26/nejmoal010663.p
df;

Comilla Sasson, M.D., et. al, Predictors of Survival From Out-of-
Hospital Cardiac Arrest: A Systematic Review and Meta-Analysis,
Circulation: Cardiovascular Quality and Outcomes 2010, 3:63-81,
available at http://circoutcomes.ahajournals.org/content/3/1/63 .long;
American Heart Association, First Aid, Circulation ( 112: ITI-115-
I11-125) at TII-115 (Nov. 29, 2005), available at
http://circ.ahajournals.org/content/112/22 suppl/III-115.full,
American Heart Association, Defibrillation, 112 Circulation III-17,
available at http://circ.ahajournals.org/content/112/22 suppl/III-

17 full.pdf+html;

Mary P. Larsen, et al., Predicting Survival From Out-of-Hospital
Cardiac Arrest: A Graphic Model, Annals of Emergency Med. 1652
(Nov. 1993), available at http://www.annemergmed.com/article/S0196-
0644(05)81302-2/abstract;

American Heart Association, CPR & Sudden Cardiac Arrest (SCA)
Fact Sheet (April 24, 2013), available at
http://www.heart.org/HEARTORG/CPRAndECC/WhatisCPR/CPRF

actsandStats/CPR-Statistics UCM_ 307542 Article.jsp.

This motion for judicial notice is based on the accompanying Memorandum

“of Points and Authorities and the Declaration of Foster C. Johnson.
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MEMORANDUM OF POINTS AND AUTHORITIES

This Court has the same ability as a trial court to take judicial notice
of appropriate materials. (See Evid. Code § 459; Smith v. Rae-Venter Law
Group (2002) 29 Cal.4th 345, 459.) Under sections 451 and 452 of the
Evidence Code, the Court “may judicially notice a variety of matters”
relevant to the legal question at hand. (Mangini v. R.J. Reynolds Tobacco
C'o. (1994) 7 Cal.4th 1057, 1063, overruled on other grounds by In re
Tobacco II Cases (2007) 41 Cal.4th 1257.)

This case presents the following certified question from the United
States Court of Appeals for the Ninth Circuit: “Under what circumstances,
if ever, does the common law duty of a commercial property owner to
provide first aid to invitees require the availability of an Automated
External Defibrillator (‘AED’) for cases of Sudden Cardiac Arrest?” Target
requests that the Court take judicial notice of the documents described
below, which are pertinent to the Court’s resolution of that question. None
of the exhibits for which Respondent requests judicial notice were noticed
in the federal court proceedings; all pertain to matters occurring before
judgment. (California Rules of Court, rule 8.252(a)(1).) The exhibits’
authenticity is supported by the Declaration of Foster C. Johnson, one of
Target’s attorneys. (See People v. Connor (2004) 115 Cal.App.4th 669,
681; Whaley v. Sony Computer America, Inc. (2004) 121 Cal.App.4th 479,

487.)



1. Exhibit 1 is an Assembly Committee on Judiciary
.Background Information Request for legislation enacting Civil Code
Section 1714.21 and 1797.196. This legislative history sheds light on the
Legislature’s intent in extending limited civil immunity to Good Samaritans
who install and use AEDs in an emergency situation. “Background
Information Requests are a proper source of legislative history.” (Kachlon
v. Markowitz (2008) 168 Cal.App.4th 316, 338 (citing (Armijo v. Miles
(2005) 127 Cal.App.4th 1405, 1415, fn. 5).)

2. Exhibit 2 is an Enrolled Bill Report on Assembly Bill No.
1312 prepared for Governor Arnold Schwarzenegger by the California
Health and Human Services Agency. “[E]nrolled bill reports, prepared by a
responsible agency contemporaneous with passage and before signing, [are]
instructive on matters of legislative intent.” (Elsner v. Uveges (2004) 34
Cal.4th 915,934 fn. 19.)

3. Exhibit 3 is a publication of the California Employment
Development Department regarding the size and number of businesses in
California.  Similarly, . Exhibit 4 is a publication by the California
Department of Public Health regarding heart disease mortality trends in the
state of California.

The Court could “consider[]” these publications even absent a
“formal” réquest for judicial nqtice, because they contain information that

bears on the incidence of cardiac arrest and is thus relevant to the “purpose
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of determining” whether “‘a no-duty rule is appropriate’” in this case.
(Cabral v. Ralphs Grocery Co. (2011) 51 Cal.4th 764, 775 fn.5 [quoting
Restatement (Third) of Torts § 7 cmt. b].) Because official publications of
state agencies are also the proper subject of judicial notice, and acting,
Target requests out of an abundance of caution that the Court take judicial
notice of them. (See Javor v. State Bd. of Equalization (1974) 12 Cal.3d
790, 796 [publications of state agencies are subject to judicial notice as
“official acts™]; Board of Ed. of City of L.A. v. Watson (1966) 63 Cal.26
829, 836 [“[W]e may take judicial notice of this data since they are
contained in a publication issued by an agency of the state.”].)

4, Exhibits 5 and 6 are publications of the United States Food
and Drug Administration, and Exhibit 7 is a publica_tion of the United
States Department of Labor. These publications provide background
information regarding the failure rates of AEDs, the general effectiveness
of AEDs, and governmental recalls of such devices. As with the state
publications discussed above, the Court could consider these federal
publications “as background to [its] determination of the law without taking
formal notice of it.” (Cabral, 51 Cal.4th at 775 fn.5.) These publications
demonstrate the wide Variation in reported results from AED use and thus
bear on the question whether the Court should recognize a duty to install
AEDs. As relevant publications of federal agencies, both documents are

also the proper subject of a request for judicial notice. (E.g., Etcheverry v.
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Tri-Ag Serv., Inc. (2000) 22 Cal.4th 316, 330-31; Smiley v. Citibank (1995)
11 Cal.4th 138, 145 n.2.)

5. Exhibits 8 through 19 are scholarly articles concerning
sudden cardiac arrest, the efficacy of AEDs, and the rarity with which
business invitees suffer cardiac arrest in retail establishments. These
articles provide highly relevant “viewpoints and generalized statements
about the state of the world” (Cabral, 51 Cal.4th at 775 fn.5), illustrating
both the low probability that retail customers will require an AED and the
low probability that a customer suffering from cardiac arrest will be saved
by an AED; They thus serve “as an aid to the court’s work of interpreting,
explaining and forming the law” and could also be considered even absent a
request for judicial notice. (/bid.)

‘Respondent requests judicial notice of these articles only out of an
abundance of caution. Because these articles have been published, judicial
notice is not required: “Citation to the material is sufficient.” Quelimane
Co. v. Stewart Title Guaranty Co., (1998) 19 Cal.4th 26, 46 fn. 9 [“A
request for judicial notice of published material is unnecessary.”]). To the
extent necessary, however, the articles may also be judicially noticed. (See,
e.g., Gavin W. v. YMCA of Metropolitan L.A. (2003) 106 Cal.App.4th 662,
672 n.6 [taking notice of research articles providing relevant background in

a negligence action].)



CONCLUSION
For the foregoing reasons, Respondent Target Stores respectfully

requests this Court take judicial notice of Exhibits 1 through 19.

Dated: August 9, 2013 Respectfully submitted,

{L—7

Donald M. Falk (SBN 150256)
Foster C. Johnson (SBN 289055)
MAYER BROWN LLP

Two Palo Alto Square, Suite 300
3000 El Camino Real

Palo Alto, CA 94306-2112

Attorneys for Respondent Target Stores



DECLARATION OF FOSTER C. JOHNSON

I, Foster C. Johnson, declare as follows:
1. [ am a member of the State Bar of California, and counsel for
respondent Target Stores.
2. I am familiar with the facts represented in this Request for Judicial
Notice, and declare that they are true and correct. I personally obtained the
documents accompanying this Request for Judicial Notice from reliable
sources.
3. Exhibit 1 is a true and correct copy of Assembly Committee on
Judiciary, Background Information Request, Sen. Bill 911 (1999-2000
Reg. Sess.). This document was obtained by the staff of Legislative
Research & Intent LLC from the designated official, public sources. A
sworn authentication of this document by Lisa Hampton, Research Director
of Législative Research & Intent LLC, is attached.
4. Exhibit 2 is a true and correct copy of Cal. Health and Human
Services Agency, Enrolled Bill Rep. on Assem. Bill No. 1312 (20092010
Reg. Sess.) prepared for 'Governor Schwarzenegger (Sept. 29, 2009). This
document was obtained .by the staff of Legislative R.esearch & Intent LLC
from the designated official, public sources. A sworn authentication of this
document by Lisa Hampton, Research Director of Legislative Research &

Intent LLC, is attached.



5. Exhibit 3 is a true and correct copy of a publication of the California
Employment Development Department entitled “Size of Business Data For
California (Quarterly), Payroll and Number of Businesses by Size of
Business — Classified by Industry (Table 2A) (Qtr. 2, 2012).” I personally
obtained this document from the state agency website, available at
http://www.labormarketinfo.edd.ca.gov/Content.asp?pageid=1045

6. Exhibit 4 is a true and correct copy of a publication by the California
Department of Public Health entitled “Heart Disease Mortality Data

Trends, California 2000-2008.” 1 personally obtained this document from
the state agency website, available at http://www.cdph.ca.gov/programs/
ohir/Pages/Heart2008PrinterVersion.aspx. |

7. Exhibit 5 is a true and correct copy of a publication of the United
States Food and Drug Administration entitled “External Defibrillator
Improvement Initiative Paper.” I personally obtained this document from
the FDA’s website, available at http://www.fda.gov/MedicalDevices/
ProductsandMedicalProcedures/CardiovascularDevices/External Defibrillators/uc
m232621.htm

8. Exhibit 6 is a true and correct copy of a publication of the United

States Food and Drug Administration entitled “Class 2 Recall Phillips and

Laerdal Brands of HeartStart HS1 Defibrillator Family.” I personally



obtained this document from the FDA’s website, available at
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfres/res.cfm?id=113133
0. Exhibit 7 is a true and correct copy of a publication of the United
States Department of Labor, Occupational Safety and Health
Administration, Automated External Defibrillators. 1 personally obtained
this document from the Department of Labor’s Website, available at
http://www.osha.gov/SLTC/aed/.

9. Exhibit 8 is a true and‘correct copy of an article by Linda Becker,
M.A., et al., Public Locations of Cardiac Arrest: Implications for public
acces;c defibrillation, Circulation 97:2106-2109 (1998). 1 personally
obtained this document from the American Heart Association website,
available at http://circ.ahajournals.org/content/97/21/2106.long

10.  Exhibit 9 is a true and correct copy of an article by Hoag Levins, The
Automated External Defibrillator: Medical Marvel But Measurement
Mpystery, U. Penn. LDI Health Economist (May 2012). I personally
obtained this document from the LDI Health Economist website, available
at http://ldihealtheconomist.com/he000019.shtml

11.  Exhibit 10 is a true énd correct copy of an article by Mary F.
Hazinski, et al., Lay Rescuer Automated External Defibrillator Programs,
Circulation 111: 3336-3340 (2005). I personally obtained this document
from the American Heart Association website, available at
http://circ.ahajournals.org/content/111/24/3336.full
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12. Exhibit 11 is a true and correct copy of an article by JA Drezner, KJ
Rogers, & JG Horneff, Automated External Defibrillator Use at NCAA
Division I1 dnd I Universities, Brit. J Sports Med., 45: 1174-1178 (2011).
I personally obtained this document from the British Journal of Sports
Medicine website, available at
http://bjsm.bmj.com/content/early/2010/11/15/bjsm.2009.070052.abstract
13.  Exhibit 12 is a true and correct copy of an article by Larry M. Starr,
Automated External Defibrillation in the Occupational Setting, J. of
Occupational and Emergency Med. Vol. 54 No. 9 1170 (Sept. 2012). 1
personally obtained this document from the American College of
Occupational and Emergency Medicine website, available at
http://Www.acoemb.org/uploadedFi1es/Public_Affairs/P_olicies_And_Positio
n_Statements/Guidelines/Position_Statements/Automated%20External%20
Defibrillation%20in%200ccup%20Setting.pdf

14.  Exhibit 13 is a true and correct copy of an article by Terence D.
Valenzuela, M.D., et al., Outcomes of Rapid Defibrillation by Security
Officers after Cardiac Arrest in Casinos, New Eng. J. Med. 2000,
343:1206-1209 (Oct. 2000). I personally obtained this document from the
New England Journal of Medicine website, available at
http://www.nejm.org/doi/full/10.1056/NEJM200010263431701

15.  Exhibit 14 is a true and correct copy of an article by Myron L.
Weisfeldt, M.D., et. al, Ventricular Tachyarrhythmias After Cardiac Arrest
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in Public Versus at Home, New Eng. J. Med. 2011, 364:313-21 (Feb.
2011). I personally obtained this article from the New Journal of Medicine
website, available at http://www.medpagetoday.com/upload/2011/1/26/
nejmoal010663.pdf

16.  Exhibit 15 is a true and correct copy of an article by Comilla
Sasson, M.D., et. al, Predictors of Survival From Out-of-Hospital Cardiac
Arrest: A Systematic Review and Meta-Analysis, Circulation:
Cardiovascular Quality and Outcomes 2010; 3:63-81. 1 personally
obtained this document from the American Heart Association website,
available at http://circoutcomes.ahajournals.org/content/3/1/63.long

17. Exhibit 16 is a true and correct copy of an article published by the
American Heart Association, First Aid, Circulation ( 112: III-115-11F-125)
at I1I-115 (Nov. 29, 2005). I personally obtained this document from the
American Heart Association website, available at |
http://circ.ahajournals.org/content/112/22 suppl/III-115.full

18.  Exhibit 17 is a true and correct copy of a publication of the
American Heart Association, Defibrillation, 112 Circulation III-17. 1
ﬁersonally obtained this document from the American Heart Association
website, available at http://circ.ahajournals.org/content/112/22 suppl/I11-
17.full.pdf+html

19.  Exhibit 18 is a true and correct copy of an article by Mary P. Larsen,
et al., Predicting Survival From Out-of-Hospital Cardiac Arrest: A Graphic
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" Model, Annals of Emergency Med. 1652 (1993). I personally obtained this
document from the Annals of Emergency Medicine website, available at
http://www.annemergmed.com/article/S0196-0644(05)81302-2/abstract

20.  Exhibit 19 is a true and correct copy of a publication by the
American Heart Association entitled “CPR & Sudden Cardiac Arrest

(SCA) Fact Sheet.” I personally obtained this document from the American
Heart Association website, available at

http://www .heart.org/HEARTORG/CPRAndECC/WhatisCPR/CPRFactsan

dStats/CPR-Statistics UCM 307542 Article.jsp.

I declare under penalty of perjury under the laws of the State of
California that the foregoing is true and correct.

Executed on August 9, 2013, at Palo Alto, California.
/

S - -

By: Foster C. Johnsoz/
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Legislative Research & Intent LLC

1107 9th Street, Suite 220, Sacramento, CA 95814
(800) 530.7613 - (916) 442.7660 - fax (916) 442.1529
www.lrihistory.com - intent@]lrihistory.com

jw\.

Authentication of the Records and Table of Contents

Legislative History Research Report Regarding:
CALIFORNIA CIVIL CODE § 1714.21
As Added By Statutes of 1999, Chapter 163, § 2, SB 911 — Figueroa

I, Lisa Hampton, declare that this report includes:

* Historical documents relating to the above legislation. These documents were obtained by the
staff of Legislative Research & Intent LLC and are true and correct copies of the originals
obtained from the designated official, public sources in California unless another source is
indicated, with the following exceptions: In some cases, pages may have been reduced in size to
fit an 8 ¥2” x 117 sized paper. Or, for readability purposes, pages may have been enlarged or
cleansed of black marks or spots. Lastly, paging and relevant identification have been inserted.

Since 1983 LRI has specialized in the historical research surrounding the adoption,
amendment and/or repeal of California statutes, regulations and constitutional provisions
pursuant to California Code of Civil Procedure § 1859 which states in pertinent part: "In the
construction of a statute the intention of the Legislature ... is to be pursued, if possible ....”
Our research and expert witness services have assisted the courts in understanding and
applying the underlying purpose of enactments in countless cases, such as Redlands
Community Hospital v. New England Mutual Life Insurance Co, 23 Cal. App.4th 899 at 906
(1994). LRI also provides similar research for other states and at the federal level.
(Formerly Legislative Research Institute and Legislative Research, Incorporated.)

» A table of contents itemizing the documents. This table of contents cites the sources of the
documents.

I declare under penalty of perjury under the laws of the United States and the State of California that
the foregoing is true and correct and that I could and would so testify in a court of law if called to be
a witness.

Executed March 12, 2013, in Sacramento, California.

Lisa Hampton, Research Director
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PRIMARY SOURCE RECORDS (UNPUBLISHED HARDCOPY): At least one official California
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vote.



SENATE "CONCURRENCE” DOCUMENTS

NOTE: If the bill was amended “in the other house” (i.e., an Assembly Bill amended in the
Senate or vice versa) it must return to the house of origin for “concurrence” on the other
house's amendment(s). Concurrence results in immediate passage to the enrolled bill file (to
the Governor). Nonconcurrence forces the bill into a joint house “conference committee.”

Here there was concurrence.

Senate floor analysis: Concurrence in Assembly Amendments/Unfinished Business...........

Office of Senate Floor Analyses (Senate Rules Committee)
(Source: State Archives: Office of Senate Floor Analyses)

NOTE: The Senate reported the bill off the floor and to the Governor on “Consent,”
signifying lack of controversy, no debate or discussion, with the roll-call substituting
for the vote.

ENROLLED (GOVERNOR) MATERIALS
FROM STATE ARCHIVES

Unitemized enrolled Dill FEPOIts.......coccooviiiiiiiiiiiiiii it
Author's letter to the GOVEIrnOY ..ottt

Other correspondence t0 the GOVEINOY .........c..cocoviiiiiiiiiiiiniiiii e

UNITEMIZED CORRESPONDENCE/MATERIALS
BY SOURCE FROM STATE ARCHIVES

Author’s file ..o OO ORO T OTPORTIOON
Draft or background Materials .......ccccveeerrerrerrienienieneenee et ceesreerere et e s sae s erens
Correspondence in chronological order .........cocoovievriciiniiinc e
Press articles and publications ..........cccciiiiriiiiiiniiin e

IMESCEIIANEOUS ..oovveeiiieee ettt rreee s e e eeees e basa s sssssssessansnsnssssantnnnnnsoessasesenssaaesonnsses

vi



Senate policy committee file — JUAICIATY.......ooveeeiiiieiiiie ittt e ee et et seseeresennnanss 238

Correspondence in chronological OFdeT .........coveevvirurieereeiireseereesiiesssesssenee e sessssesaesseseeses 239
AMENAIMENES ..eveveiriiieeiiieriiee et e ercee ettt sere st e s b e sbae s stesesabssmeesaessenseesneesnenserseens 281
Press articles and publiCations ....coccevieiieiiiiii ittt et 286
IMIESCEIANEOUS ..ottt et cer ettt e ore s soab b s emnr s et assesenesenseenes smeeans 305
Office of Senate Floor Analyses file...........ccccccvcimiiiniiiiiniin e, 321
Draft or background mMaterials ........ceeevevrvrreeerirreiieiieie ettt ere et e e senens 322
Correspondence in chronological Order ... 347
Assembly policy committee file — JUdiciary..........cccooeoiiiniinn e 348
Correspondence in chronological Order ... 349
AMENAMEINTS ..eeviiiienieiieeriti ettt sttt sb sttt e e a e s sae e s sbe s sbesb s ebb et e e saeebnesnesneenn 366
Analysis of prior Assembly Bill 2371 ..c.ocovvioiiiiiiiiiiii e 370
IMISCEIIANEOUS ...vvveeieietieeeeerirteeie st st et e s et et st e sae s bt et e bt e b st s maesbasaseesessasteanesmeseereesnean 376
Assembly policy committee file — Health ..., 378
Correspondence in chronological Order ... 379
IMISCEIIANEOUS ...ttt st s ae e ere e cnen 402
Assembly Republican Caucus file ..........c.coooviiviioiiiiiiiiniiii s 404
Correspondence in chronological Order........cocoiiiiiiiininiiiniiiee e 405
Analysis of prior Assembly Bill 2371 ....cocconiiiiciiiiiiiiiecniee e 417

vii



- FAILED LEGISLATION

PREDECESSOR (From a Previous Session)
Assembly Bill 2371 - Leonard

Printed Dill MaterialS ........ooviiiie et e e e e e e s e eeseeeeaens

(Source: Official Legislative Online Database)

Calendar or Final History excerpt of the bill .................coccciiiin
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SENATE COMMITTEE ON JUDICIARY
Adam Schiff, CHAIRMAN

BACKGROUND INFORMATION REQUEST
Measure: SB 911

Author : Senator Figueroa -

1. Origin of the bill:

a. Who is the source of the bill?- What person, organization, or
governmental entity requested introduction? '

b. Has a similar bill been before either this session or a previous
session of the legislature? If so, please identify the session,
bill number and disposition of the bill.

c. Has there been an interim committee report on the bill? If so,
please identify the report.

2. What is the problem or deficiency in the present law which this bill
seeks to remedy?

3. Please attach copies of any background material in explanation of
: the bill, or state where such material is available for reference by

committee staff.

" 4. ©Please attach copies of letters of support or opposition from any group,
organization, or governmental agency whoe has contacted you either in
support or opposition to the bill.

5. " If you plan substantive amendments to this bill prior to the hearing,
please explain briefly the substance of the amendments to be prepared.

6. List the witnesses you plan to have testify.

RETURN THIS FORM TO: SENATE COMMITTEE ON JUDICIARY
. - Phone (916) 445-5957 ‘

STAFF PERSON TO CONTACT:
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Senate Bill 911

a, American Heart Association. Marc Burgat, Director of Public Affairs.
446-6505

b. AB 2371 (Leonard) from the previous session (1997-98) addressed the same
issue. This bill was passed by the Assembly Health Committee on April 21,
1998, on a 16-0 vote. The bill was later defeated in the Assembly Judiciary
Committee on May 5, 1998, by a 6-1 vote missing the nine votes necessary to
pass. This was the last Judiciary committee hearing of the year and
reconsideration could not be granted. The only opposition to AB 2371 was the
Consumer Attorneys of California. CAOC’s concern regarding training
requirements has been fully addressed by this legislation.

c. N/A

2. Over 2,900 people suffer sudden cardiac arrest in California every month (37,500
nationally). It is estimated that over 460 of these occur in public places and some 440 of
those people will die. Survival rate for victims of sudden cardiac outside of a hospital
setting without defibriliation is less than 1%. The only realistic these victims have for
survival is to be defibrillated. The window of opportunity for resuscitation is extremely
short. Brain damage occurs within 4 minutes and resuscitation is possible for no more
than 10 minutes, possibly 12-13 minutes if CPR is administered correctly. In cases of
sudden cardiac arrest, CPR is merely a maintenance tool; defibrillation must take place to
“shock” the patient’s heart into a proper working rhythm.

Senate Bill 911 extends Good Samaritan protections to those who use an AED in an
emergency situation under certain specified conditions. To date, 21 states have passed
legislation Good Samaritan protection for AED lay-users.

The question of liability when using an AED in an emergency situation under current
Good Samaritan laws was posed to the Legislative Counsel in 1998, and the response was
equivocal. The law is silent when discussing civil liability and AED use. In practice,
California businesses are reluctant to incorporate the use of AEDs in their facilities until
this issue is addressed adequately and directly. Risk managers are often advising
businesses that the purchase and-use of an AED could expose the business to liability
lawsuits. Arco Arena in Sacramento is one example of a business that would like to have
AEDs at their facility but have concerns over liability issues. '

By granting Good Samaritan protections for good faith use of AEDs many more locations
will be able to make these life saving devices available. It is estimated that resuscitation
rates can be raised to 30-60% when a defibrillator is available and used by a trained Good
Samaritan. '

3. See attached
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4. See attached

5. No

6. American Heart Association
American Red Cross
California Labor Federation

AED Survivor
EMSA representative and will be available for technical questions

Staff Person to Contact: Monica Pacheco - 445-6671

L:Sen Judiciary Background
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. 2nerican Heart

Associations,

Flghting Heart Disease
and Stroke

SB 911

Senator Figueroa (D, Fremont)
AED Good Samaritan Liability Protections

FACT SHEET

What SB 911 does: Senate Bill 911 extends Good Samaritan protections to individuals who
use an automated external defibrillator (AED) in an emergency situation under certain
specified conditions. The bill is patterned after the national American Heart Association model
Good Samaritan legislation.

This legislation has three main points: 1) Protections from civil liability; 2) Training
requirements; 3) Requires notification of local Emergency Medical Services. To date, 23
states have passed legislation Good Samaritan protection for AED lay-users.

The need: Over 2,900 people suffer sudden cardiac arrest (SCA) in California every month. It
is estimated that over 460 of these occur in public places and some 440 of those people will
die. Survival rate for victims of SCA outside of a hospital setting is less than 5 percent.

Technology has come a long way to make these medical devices safe and easy-to-use. The
new generation of AEDs contain microcomputers to accurately identify sudden cardiac
arrests and make extensive use of audible prompting and signals to provide trained operators
with clear and concise instruction, making their use uncomplicated, intuitive, and nearly
foolproof. Safeguards are built in to protect both operator and victim and to ensure that the
AED will only deliver a shock if the victim is in SCA.

Principal Co-author: Assemblyman Oller (R, San Andreas); Senate Co-authors: Alarcon
(D, Sylmar), Morrow (R, Oceanside), Peace (D, El Cajon), Perata (D, Alameda), Rainey (R,
Walnut Creek), Solis (D, El Monte); Assembly Co-authors: Baugh (R, Huntington Beach),
Cardoza (D, Merced), Romero (D, Los Angeles), Torlakson (D, Antloch) Wildman (D, Los
Angeles), Zettle (R, Poway)

Organizational support for SB 911: American Red Cross, California Labor Federation
(AFL-CIO), California Chamber of Commerce, California Medical Association, Emergency
Medical Services Administrators’ Assoc., Kaiser Permanente, Emergency Nurses
Association, American College of Cardiology, and City and County of San Francisco.

Public support: 86 percent of Californians favor giving civil liability protection to trained
individuals who use an automated external defibrillator as Good Samaritans. (Feb. 1999)

Status: lntroduced February 25, 1999; Senate Judiciary Committee hearing Aprii 13, 1999

For more information, contact Marc Burgat at 91 6/446—6505 or march@heart.org, or Kirk Klelnschm/dt
at 415/433 2273 or kirkk@heart.org. : :

4/6/99
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ENROLLED BILL MEMORANDUM TQ GOVERNOR

BiLL: AB 1312 AUTHOR: Swanson DATE: 09/29/09 DuE: 10/11/2
ASSEMBLY: 77-0 SENATE: 24-9 CONCURRENCE: 76-2
PRESENTED BY:  Jennifer Kent RECOMMEND: Sign[_] Veto D
SUMMARY

This bill extends the existing sunset date from July 21, 2012 to Ju_iy 1, 2014, on the
requirement that every health studio to acquire, maintain, and train personnel on the
use of an automatic external defibrillator (AED). The bill also extends the AED
requirement to golf courses and permanent amusement parks commencing July 1,
- 2010, with the latter under the jurisdiction of the Cal/OSHA program,
- 'SPONSOR: ~ Author 2 | |
. SUPPORT: - Health and Human Services Agency
el Emergency Medical Services Authority
- Labor and Workforce Development Agency
Department of Industrial Relations

OPPOSITION None Received

S FISCALIMPACT

. This bill would have no fiscal impact on the State. This bill would increase costs to
- - golf courses and amusement parks. Each defibrillator is estimated to cost between
- $1,000 and '$3,000, with training costs approximately $32 per person.

~* PREVIOUS ACTION/SIMILAR LEGISLATION ,
*.. AB 1507 (Pavley, Chapter 431, Statutes of 2005) established the requirement tha
¢ health studios acquire, maintain, and train personnel in the use of AEDs. This law
“ also extended immunity to health studios for proper use of an AED during

_ emergency situations.
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3 CABFORNIA HEALTH AND HUM@@N  ENROLLED BILL
S ama o SERVICES AGENCY REPORT

Cthyule Tl & Banax Jevvises Agonsy

CONFIDENTIAL-Governmaent Code §6254())
Dtparbnom: Author. Bil Number/Version Deie:
Emergency Medical Services Authority Asm. Swanson AB 1312 '
September 1, 2009
§ Sponsor: : | Reiatad Bili(g) Chaplsring Crdor (if known)
i Author

‘D Admh Sponsored  Proposai No. [} atschmant

extend to July 1, 2014 the sunsst date for existing lew requiring health studios
automatad extermnal defibrillators (AEDs), train personnel in proper use, and.

X uimonaty resuscitation (CPR) and AED-irained personne! on site dufing all
A would add golf courses and permanent amusement paks to the

oA

e ;OM ». "i ._,- LLL(';L: 4‘. - : o .
" Sign. This bill would faciitats the incroased availability and use of AEDs i venuss known to
involve helghtened risk of cardiac armest, it would also limit potential civi liabilty for gof
courses and permanent amusement parks that implemant AED programs.

0. purpose of this bifl is to exterx the lifesaving benefits of aarly AED use during cardiac
arrsst for a greater length of time and o additional recreational facilities where the likelihood
of cardiac arrest is increased. The bill would also extend, to goff courses and parmanent
musemont parks, the limite ! civil Hiability immunity for AED use currently covaring hesith
dios.

mmmDGwmuAppommnt [ State Mandate [ Urgency Clauss DWRM 7
Eves
{Boeteg
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Bill g@&mber: AB 1312

Ce ; rt € Page 2 ,
Enrolled Bill Repo @ g AutF- Swanson
ANALYSIS

Eﬁiﬁm_lﬂ_

Exdsting law requires defibrillators and trained staff 1o be available in a vanety of public
- venues. Under current law, through July 1, 2012, every health studio is required to have and
‘maintain an AED‘ to train staff 6n CPR and AED use within 30 days.of 'empicyment, and to
e fhave a wﬁﬂenemexgency plan that mcludes pmcedures related to use oﬂhe AED Tbe law

f CPRmdAEDuse

AEDeweryaOdaysandaftar@very
) Upon Use of AED; A
j,p&oymen! ofAEDbﬂmAED wider

:genw pian to descrme pmcar'ums
,'Snva!vameus«eofanAEG -

‘ Mptmafeasw!'wm cardiac arraste tend 10 be ncreased. EyplaoingAEt)congoﬁ" s
 courses and permanent amusement parks, locations where these devices tend o be G
- more in need, cliertele may be assistad with sarly defibrillation by trained € L
ot lay rescuers while waiting for EMS to arrive on scene. Howaver, dependlng on e
- gize and layout of the course, AEDs may be ineffective urlese they are strategicatly
o | waly tocated. An AED may notbeeﬁacﬂveunlessltcan beappkedtom R
W Ammuwaofcardcac arrest. SR

5 meo&mummmndeanwdamnofAmmsmbmmmtwd&n R
- cardigs arrest 18 the number ane killer on coursas. According to the Red Crogs, goff.
o muﬂmv&d&msaremmmempﬁvemtlsmmhmam~- -

: HASHMANn parks and aquat&:facumea a!raadyhaveAEDs uns&sin
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. _ Bage 3 giti@Bnber: AB 1312
Enroiled Bill Report @ g Author: Swanson

¢ This bilt would require that records be maintained for two years after the AED is
checked for readiness.

TIVE HISTORY
AB 3037 (()hamﬂar). Chapter 217, Statutes of 1988, created Section 1797.190 of the H&SC.
that requires the EMS Authority to establish minimum standards for the training and use of

AEDs. This Section also requires involvemant of a licensed physuc:an lo authorize
mdiv:duals to use an AED ’

58 911 (Figueroa), Chapier 163, Statutes of 1999, created Seclion 1714.21 of the CM! Code

' 'andSecﬁonﬁB? 196 of the H&SC. Thrsnwsecﬁonofﬂm()wﬂ(‘;odapmm
from ,_[_____",totra%imdAEDusers ThissechonofﬂwH&SCmqumma
kE ams, mpiiame with ali mguiaﬂms gwem«.g trainlng. m and

vid ,f'fumgttwAED andpmvideshrmunﬂy..,_
od condiions untd January 1, 2008, .

B 1507 (Pav!ey), Chaper 431, Stautes of 2005, stated that haalth chib Facilitis wh be ‘_
included in’ the imnmnﬁy fmm civil llabiity that is contained in Swﬁon 1714 21 of the Cwi
Code.

AB 254 m&emm) Chagter 111, Statutes of 2005, allows public or private K-12 sd\ouls o
have AEDs and specifies conditions that will ensure that they are covered by the axisting
inmunity from civl Habifity when implementing an AED program in their schools.

AB 2083 (Varuas)onOOG Ch. B5 of 2008, extends the sunset date for ancther five years on
- the operative provisione of existing iaw which provide immunity from civil damages for

persons or erdities that acquire automatic externdal defibrilators (AEDS) and complywm\

mamm mﬁnc and training requirements. ,

i) 2008,'m?uld have exempted heajth studios that do not malntsin -
n the premises from the requiremnents of maintaining pnmonmlmimdlnAEQat :
mbllwnuldhmmquimd as a condition of that exemptior -Maueh
e on; aswoeauignstmt(ﬁ)md'mf{ ’
g alore, (b;pmﬁdsmmshcmaﬁ
; mmepmmmmmdbd the
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when activated would contact emergency services. Those haalth studios would alsc be
required to instali live video survsiliance so that the person monitoring the live-feed would
notify law enforcement or emergsncy services in the case of an emergency.

m&_&&mug

AEDs arecampact,ﬁghhweqhtmedmal dev:ces that, when pmpeﬂyapphed can analyze and
de%emnnerfacardlacanwwcnmcanbedeﬁbrﬁlated and, if so, prompt the rescuer to '
administer a defibrillatory shock. The American Heart Association {AHA) estimates that a
,vcardtacanestwctmhasseventotenpementdemaemmarmhancasofmmvmg'a
‘ cafdiacamfbrewwmmuwmatpawesuﬁﬂmutbmngdaﬁfommod After ten mintites
wdhoutdeﬁbrﬂ!aﬁon acwdiacamstvzhmsmamsofsunwaimammnmymb '

'Auwmafed Exmmal Deﬂbnﬂahr Regulations.
M&dtc&‘i Taehﬂidan i ' o

.'

' ‘ FYOZ:MBG:W&.MWNMMW&G&MM?and$37500ahr
'2mwmmumaamufszmmsawomhmmmmomsm First
Shockl Public Access Defibriitation Program. For FY'03 an additional $141,400 hes been
allocated from tobacco seftiement funds. Schools, businssses and other public places must
-mmmmmmyhﬂedm!&mmofﬁw which determinas how may
defibrillators are needod basad o the number of athistic progmmsorpeop!aoongregaﬁnga&
apafﬁwlarbcaﬂon -

Hﬁneh mdm requkodewryphysimlﬁtnm!arﬂﬁywhmmlewoneAEDm
"pmmhos bynﬂd-dem with axceptions,

fmum szsm of 2006, requirod an AED on health ctubpmmfauduﬂngmm
hotirs; ! A n from labiiity to users. Ciubswithswmptoyeunmtomnptyby

‘_;:zooe dubswmmsmnpbyeesmutwmplywm o
Y 9 ; _"wawshea'mquimmemfcrpumk:ldw
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iate unit and area vocationat-technical
'AED in addition; AEDs are made avaiiable 1o other school

pnvaﬁe charter and invspendant schools that meet program
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o Extending the sunset date of the requirement for health clubs to maintain AED
programs would ensure that individuals experiencing cardiac arrest have access to
immediate, life-saving emergency medical assistance.

Con: '

o The cost of implementing an AED program would result in increased costs for operators:
of golf courses and permanent amusement parks and be extendad for heaith club
operators. ' S

o Depending on the size and fayout of the course, AEDs may be ineffective uniess they
are strategically and proximally located. An AED may not be effective unlass it can be
applied to the patient within 4 minutes of cardiac arrest. L

VOTES
| DATE |
oo 1~ Fa
912109
Be foy T T 7409 T Pass
| AssemblyFloor 518/09 |- P ,
Assembly Fiscal — N/A non-fiscal | C Pass | |
| Assembly Policy 5609 | Pass | YAONO | -

LEGISLATIVE STAFF CONTACY
. Contact
[ Kim Bolshd, CHHSA Secretary
Scoft Carney, CHHSA Legislative Oirector
Dr. Steve Tharratt, Director I
Dan Smiley, Chlef Deputy Director o
June lkana, Legisiative Coordinator
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VETO MESSAGE

G ’To the Membefs ofthe California State Assembly:
e Assembiy B;il 1312 without my signature.

-fhcrease costs for operators of goif courses and pennanem amusement ,
ing them 1o provide, maintain and train employees to use automatic
. ators with o clear evidence that the avalablity of thass devices would
_"hfes;Du,etomesizeandlaywtofamumaerpark AEDsmayhemfiscﬂvo -
58 It mn be appﬁed to the patient within 4 minutes of cardiac amest.” :
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Heart Disease Mortality Data Trends, California 2000-2008

DS 10-10002 Printer Version
Return to full report

At a Glance

+ Heart disease was California's number one leading cause of death every year from 2000 through 2008. Heart disease deaths
accounted for more than one quarter (28.1 percent) of all California deaths during the same period.

- The age-adjusted heart disease death rate was lower in California than the United States every year from 2000 through 2007.
National-level data is not available for 2008.

There was a statistically significant downward trend in the California heart disease mortality rate. California’s age-adjusted heart
disease death rate dropped from 237.6 in 2000 to 169.5 in 2008, a 28.7 percent decrease.

More than two-thirds of all heart disease deaths during this time occurred to persons aged 75 and older. However, the
proportions of deaths under age 75 varied considerably by sex and race/ethnicity. :

Men had consistently higher age-adjusted heart disease death rates than women, but both men and women exhibited
statistically significant decreasing trends.

Blacks had the highest age-adjusted mortality rates among. race/ethnic groups.

All race/ethnic groups had statistically significant decreasing trends with the exception of Two or More Races, which showed a
statistically significant increase, possibly due to improved race reporting-on the death certificate.

- Statistically significant decreasing trends were seen in 40 of California’s 58 counties. Sutter County demonstrated the greatest
numerical and percentage decreases when comparing 2000 to 2008 data.

For the study period, the lowest average age-adjusted heart disease death rate occurred in Marin County. The highest average
age-adjusted heart disease death rate occurred in Kern County.

.

{

This report was authored by Loran Sheley, MA, Research Program Specialist. Please contact PDATrends@cdph.ca.qgov for further
information.

Heart Disease Age-Adjusted Death Rates
Califoernia and United States, 2000 - 2008
300 S
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2000 2001 2002 2003 2004 2004 2006 2007 2008
California 237.6 2324 2235 218.5- | 2001 1941 189.3 177.7 169.5
United States 2576 2478 2408 2323 217.0 2111 2002 190.9
—O— california. = United States

Background
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Heart disease has historically been the leading cause of death in the United States (U.S.) and in California. Heart disease accounted
for more than one quarter of all California deaths between 2000 and 2008. Health care services, medications, and lost productivity due
to heart disease will cost the U.S. $316.4 billion in 2010.1

Some disparities have been identified in heart disease mortality. The heart disease death rate has historically been higher in males
than in females and higher in the Black population than in the White population.2

According to the Centers for Disease Control and Prevention, there are several factors that can increase the risk of heart disease.
These include high cholesterol, high blood pressure, diabetes, cigarette smoking. overweight and obesity, poor diet, physical inactivity,
and alcohol use.1

The definition of heart disease used in this report is based on the International Classification of Diseases, Tenth Revision {ICD-10)
codes 100-109, 111, 113, and 120-151 currently presented in National Center for Health Statistics (NCHS) reports.3 The national health
objective for heart disease as defined by the Healthy People 2010 initiative2 pertains only to corenary heart disease, which is a subset
of heart disease. Therefore, California’s progress in meeting this objective is not discussed in this report. However, it is presented in
other Health Information and Strategic Planning reports.4

This report examines heart disease mortality trends for the years 2000 though 2008 and presents data in five major sections. The first
section discusses heart disease mortality for the total California resident population. The second section analyzes male and female
populations separately. The third section describes differences in heart disease mortality by race/ethnic groups. Sex differences within
race/ethnic groups are discussed in the fourth section. Each of these sections includes information about the numbers and age
distributions for heart disease deaths and mortality trends over time. The final section reviews trends in heart disease mortality by
county of residence and includes trend charts for each county.

California Total Population

Heart disease was California’s leading cause of death from 2000 through 2008 and the number one leading cause of death nationally
from 2000 through 2007, the most recent year for which national data is available.

The age-adjusted heart disease death rate was lower in California than the United States each year from 2000 through 2007. The
chart below displays California’s age-adjusted death rates for 2000 through 2008, compared with the available United States rates.

Heart Disease Age-Adjusted Death Rates
California and United States, 2000 - 2008
300 A
250
200 A
an
® 160
o
100
50
0_
2000 2001 2002 2003 2004 2005 2006 2007 2008
California| 2376 | 2324 | 2235 | 2185 | 2001 1941 [ 1893 | 177.7 | 1695
United States| 2576 | 2478 | 2408 | 2323 | 217.0 | 2111 | 2002 | 1909
—O— california —— United States

California's age-adjusted heart disease death rate decreased every year during the study period, and the decline over time became
statistically significant. The rate dropped from 237.6 in 2000 to 169.5 in 2008, a 28.7 percent decrease. A similar pattern can be

observed in the national-level data. Annual age-adjusted death rates are shown in Table 3 (PDF) [y

There were 592,235 heart disease deaths in California from 2000 through 2008. This represented more than one quarter (28.1
percent) of all California deaths during the same period.

The average age of death due to heart disease was 78.1 years. More than two-thirds of all California heart disease deaths during this
time occurred to persons aged 75 and older. The chart below shows the age distribution of heart disease deaths for all California
residents.
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Age Distribution of Heart Disease Deaths
California, 2000 - 2008

All Persons
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The risk of dying from heart disease increases with age, with the exception of infants under 1 year of age, whose rates are higher than
all ages through the age of 24. The minimum and maximum annual age specific death rates per 100,000 population for 2000 through
2008 and age groups that had reliable rates during each study year were as follows:

Under 1 year (4.8, 12.8)
+ 15-24 years (1.5, 2.1)
+ 25-34 years (5.1, 6.3)
« 35-44 years (16.3, 22.9)
+ 45-54 years (61.8, 76.5)
» 55-84 years (157.2, 218.5)
« B65-74 years (380.8, 583.8)
» 75-84 years (1.167.8, 1,646.8)
+ 85+ years (4.263.3, 5,903.5)

* Please Note: Age groups 1-4 years and 5-14 years were not shown due to unreliable rates.

All age groups for ages 35 and older displayed statistically significant downward trends during the period. There were no statistically
significant trends in groups under age 35.

During the study period, the actual risk of dying (or crude death rate) from heart disease ranged from 158.8 to 200.9 per 100,000
population. Annual heart disease crude death rates for the California popuiation are displayed in Table 2a (PDF) K5 under the “All
Ages” column.

See the Technical Notes for information about rate calculation and trend analysis.

Male and Female Populations

Heart disease was the number one leading cause of death for both men and women during all years studied in this report.

The chart below presents 2000 through 2008 age-adjusted death rates for California residents by sex.
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Heart Disease Age-Adjusted Death Rates by Sex
- California, 2000 - 2008
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The age-adjusted heart disease death rate was lower for women than men throughout the study period, but both males and females
experienced statistically significant rate decreases. For males, the age-adjusted rate fell from 291.1 in 2000 to 208.7 in 2008, a 28.3
percent decrease. The female rate dropped from 195.9 in 2000 to 138.1 in 2008, a 29.5 percent decrease. Annual heart disease age-

adjusted death rates are shown in Table 3 (PDF) (m)

Of California’s 592.235 total heart disease deaths from 2000 through 2008, the proportions were about equal between males and
females (296,957 deaths in males; 295,278 deaths in females).

The average age of death due to heart disease during this time was 74.4 years for men and 81.9 years for women. This means that,
on average, men died more than seven years earlier from heart disease than women.

Although most heart disease deaths occurred to persons over age 75 in both sexes, the proportion of deaths that occurred to people
under age 75 was larger for males. Approximately 42.0 percent of male heart disease deaths occurred to men under age 75 compared
to 21.1 percent of female heart disease deaths in that age group.

The chart below shows the age distribution of heart disease deaths by sex.

Age Distribution of Heart Disease Deaths by Sex
California, 2000 - 2008

All Females

All Males
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The risk of dying from heart disease increases with age for both sexes. Age-specific death rates for both males and females were
higher in older age groups. Annual age-specific heart disease death rates are displayed in Table 2b (PDF) I for males and Table 2¢
(PDF) L for females.

Under 45
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During the study period, the actual risk of dying (or crude death rate) from heart disease ranged from 199.7 to 163.0 deaths per
100,000 population for males. The female rate ranged from 202.2 to 154.7. Both males and females experienced consistent

decreases in crude heart disease death rates during the study period. Annual rates are displayed in Table 2b (PDF) K for males and
Table 2¢ (PDF) K- for females under the “All Ages” column.

See the Technical Notes for information about rate calculation and trend analysis.

Race/Ethnic Group Differences

Heart disease was the leading cause of death for all race/ethnic groups in all years from 2000 through 2008 with the following

exceptions:
For Asians, heart disease was second to cancer in all years except 2002.
+ For Hispanics, heart disease was the leading cause from 2000 through 2006 and was second to cancer in 2007 and 2008.
« For Two or More Races, heart disease was second to cancer in 2006 and 2007.

The chart below presents 2000 through 2008 age-adjusted death rates for California residents by race/ethnicity.

Heart Disease Age-Adjusted Death Rates by Race/Ethnicity
California, 2000 - 2008

400
300
© + —+
w© 200
o
100
O—.
0 - ’ . .
2000 20M 2002 2003 2004 2005 2006 2007 2008
Black 351.2 347.3 3471 331.3 3045 3021 301.8 280.4 262.2
Pacific islander 3173 306.0 241.2 269.4 2301 2164 2150 2201 2150
Whitz 2618 248.2 240.2 236.4 21841 21141 206.6 186.2 187.3
Hispanic 184.8 177.0 165.4 163.3 150.3 148.5 143.8 1301 127.4
American Indian 182.6 170.3 142.0 1501 1337 123.0 1238 1101 93.8
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Blacks had the highest age-adjusted heart disease death rates throughout the study period. All race/ethnic groups experienced
statistically significant rate decreases except Two or More Races, which had a statistically significant increase, possibly due to
improved race reporting on the death certificate. Rate changes between 2000 and 2008 varied among race/ethnic groups:

- The age-adjusted death heart disease rate for Blacks decreased by 25.3 percent.

» The rate for Whites decreased by 25.6 percent.

+ The rate for Asians decreased by 30.8 percent.

+ The Pacific [slander rate decreased by 31.0 percent.

« The Hispanic rate decreased by 31.1 percent.

« The American Indian rate decreased by 51.3 percent.

» The Two or More Races rate increased by 93.0 percent.

Annual heart disease age-adjusted death rates and 95 percent confidence intervals are shown in Table 3(PDF) (=

The average age of death due to heart disease during the study period varied among the race/ethnic groups. Pacific Islanders had the
lowest average age of 65.3 years and Whites had the highest average of 79.8 years. This means on the average Pacific Islanders died
more than 14 years earlier from heart disease when compared to Whites. The average age of death from heart disease between 2000
and 2008 was:

» 65.3 years for Pacific Islanders.

« 70.7 years for American Indians and Two or More Races.

http://www.cdph.ca.gov/programs/ohir/Pages/Heart2008PrinterVersion.aspx 7/13/2013
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« 71.3 years for Blacks.
« 73.4 years for Hispanics.
« 77.6 years for Asians.
« 79.8 years for Whites.

While the majority of all heart disease deaths occurred to people over age 75, the proportions that occurred to people under age 75
varied considerably among racefethnic groups. Specifically, the proportion of heart disease deaths before age 75 was:
+ More than 60 percent among Pacific Islanders.
Between 50 and 60 percent for American Indians and Blacks.
+ Between 40 and 50 percent for Hispanics and Two or More Races.
+ Less than 40 percent among Whites and Asians.

The chart below shows the age distribution of heart disease deaths by race/ethnicity.

Age Distribution of Heart Disease Deaths by Race/Ethnicity
California, 2000 - 2008

American Indian

Asian

Blaclk

Hispanic

Pacific Islander

Twio or Mare Races

White

T T T[T T 7T 1T | ryr[rrrrrr1r v e e e e e T T e e e T T

0 10 20 30 40 50 60 79 80 90 100

Percent

I:ISE'-EM -65-74 .75-84 -85+

Under 45

Age-specific death rates for all race/ethnic groups were generally higher in older age groups. Annual age-specific heart disease death
rates are displayed in Table 2a (PDF) I

Dunng the study period, the actual risk of dying per 100,000 population, or crude death rate, for race/ethnic groups ranged as follows:

American Indian, 88.6 to 113.4

» Asian, 93.7 to 103.8

+ Black, 207.2t0 241.5

» Hispanic, 5§6.7 to 63.1

+ Pacific Islander, 130.4 to 154.6

+ Two or More Races, 10.6 to 38.3

+ White, 261.7 to 323.8

Annual heart disease crude death rates by race/ethnic group are displayed in Table 2a (PDF) L under the “All Ages” column,

See the Technical Notes for information about rate calculation and trend analysis.

Sex Differences Within Race/Ethnic Groups

htto://www.cdph.ca.gov/proerams/ohir/Pages/Heart2008 PrinterVersion.aspx 7/13/2013
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Heart disease was the leading cause of death for most race/ethnic groups regardless of sex during the study period with the following
exceptions where cancer death rates exceeded those for heart disease:
For American Indian females in 2002 and 2007.
« For Asian males from 2004 through 2008.
For Asian females in all study years.
« For Hispanic females from 2006 through 2008.
+ Heart disease and cancer alternated as the leading cause of death for Pacific Islander females and females of Two or More Races
during the study period.
« For males of Two or More Races in 2007.

The chart below displays age-adjusted heart disease death rates by sex and race/ethnicity for the years 2000 through 2008,

Heart Disease Age-Adjusted Death Rate by Sex and Race/Ethnicity
Califarnia, 2000 - 2008
Male Female
450 - '
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-——spi—— Pacific Istander  ——-ge——— VWhite
Refer to Table 3 for rate values.

Age-adjusted heart disease death rates were generally higher for females than males within the same race/ethnic group. Biack males
had the highest age-adjusted rates among males, and Black females had the highest rates among females. Males and Females of
Two or More Races had the lowest age-adjusted heart disease death rates over the period.

Both sexes within all race/ethnic groups with the exception of Two or More Races demonstrated statistically significant downward
trends during the study period. Males of Two or More Races showed a statistically significant increase and females of Two or Moere
Races did not exhibit a statistically significant trend.

Annual age-adjusted heart disease death rates by sex and race/ethnicity are shown in Table 3 (PDF) | =

On average, men died earlier from heart disease than women in ail race/ethnic groups. Pacific Islander males had the lowest average
age of heart disease death and died an average of more than 20 years earlier than White women, the longest surviving group. The
average ages of heart disease death by sex and race/ethnicity for 2000 through 2008 were as follows:
- American Indian: males 67.1 years, females 74.8 years.
Asian: males 74.6 years, females 80.9 years.
Black: males 67.5 years, females 75.1 years.
+ Hispanic: males 69.6 years, females 77.8 years.
« Pacific Islander: males 62.6 years, females 69.2 years.
« Two or More Races: males 66.9 years, females 75.3 years.
« White: males 76.0 years, females 83.4 years.

The percentage of deaths that occurred to people under age 75 varied by sex and race/ethnicity, and some groups experienced more
deaths at younger ages than other groups. Specifically, the proportion of heart disease deaths before age 75 was:

« More than 75 percent among Pacific Islander males.

« Between 50 and 75 percent among American Indian males, Black males, Hispanic males, males of Two or More Races, and

Pacific Islander females.
. Between 25 and 50 percent among Asian males, White males, American Indian females, Black females, Hispanic females, and

females of Two or More Races.
+ Less than 25 percent among Asian females and White females.

http://www.cdph.ca.gov/programs/ohir/Pages/Heart2008PrinterVersion.aspx 7/13/2013
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The charts below show the age distribution of heart disease deaths by sex and race/ethnicity.

Age Distribution of Male Heart Disease Deaths by Race/Ethnicity
California, 2000 - 2008
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Age Distribution of Feniale Heart Disease Deaths by Race/Ethnicity
California, 2000 - 2008
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The risk of dying from heart disease increases with age. Age-specific death rates for all race/ethnic categories grouped by sex were
generally higher in older age groups. Annual age specific heart disease death rates by sex and race/ethmc group are displayed in

Table 2b (PDF) ﬁ for males and Table 2¢ (PDF) ﬁ for females.

Annual heart disease crude death rates by sex and race/ethnic group are also presented in Table 2b (PDF) K for males and Table 2¢
(PDF) K1 for females under the "All Ages” column.

See the Technical Notes for information about rate calculation and trend analysis.

County of Residence Populations

Fifty-four of California’s fifty-eight counties had refiable age-adjusted heart disease death rates every year from 2000 through 2008.
Kern County had the highest average age-adjusted death rate, and Marin County had the lowest average rate during the nine-year
period.

Refer to Table 4 (PDF) [ , Table 5 (PDF) 1, and Table & (PDF) K] for detailed counts of deaths, age-adjusted rates, and 95
percent confidence intervals by county of residence. Trend charts showing age-adjusted heart disease death rates by county are
accessible through the links provided below.

Statistically significant decreasing trends in heart disease death rates were seen in 40 counties. The largest numerical and percentage
decreases occurred in Sutter County, which showed a drop of 46.1 percent from 2000 to 2008.

Alameda (PDF) I Contra Costa (PDF) K Del Norte (PDF) KJ El Dorado (PDF) K
Fresno (PDF) I Imperial (PDF) Ik Kern (PDF) I Lake (PDF) IKJ
Lassen (PDF) L Los Angeles (PDF) & Madera (PDF) [ Marin (PDF) [
Monterey (PDFE L Napa (PDF) QOrange (PDF) [ Placer (PDF) I
Plumas (PDF Riverside (PDF) ] Sacramento (PDF) [ San Benito (PDF) [
San Bernardino (PDF) I San Diego (PDF) i San Francisco (PDF) I San Joaquin (PDF) K
San Luis Obisgo (PDF)} i San Mateo (PDF) I Santa Barbara %PDF) | Santa Clara (PDF) I
Santa Cruz (PDF) Ll Siskiyou (PDF) Solano (PDF) Sonoma (PDF)
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Stanislaus (PDF) i Sutter (PDF) I Tehama (PDF) K1 Tulare (PDF) IE]

Tuolumne (PDF) iK1 Ventura (PDF) I ﬁ (PDF) Yuba (PDF) I
Fourteen counties exhibited rates that were reliable each year but did not show statistically significant trends.

Amador (PDF) [ Butte (PDF) L Calaveras (PDF) | . Colusa (PDF) -

Glenn (PDF) K1 Humboldt (PDF) K3 Inyo (PDF) IKJ Kings (PDF) K1

Mariposa (PDF) [ Mendocino (PDF) ] Merced (PDF) 1] Nevada (PDF) =

Shasta (PDF) K] Trinity (PDF) i1

Four counties had rates that were unreliable or no events during one or more of the years studied. Graphs are provided for these
counties, but no trend analysis was conducted. This information should be interpreted with caution.

Alpine (PDF) I Modoc (PDF) K1 Mono (PDF) I Sierra (PDF) K3

See the Technical Notes for information about rate calculation and trend analysis. A map of California is located here.

Technical Notes

Number of Events — The number of events provides a description of how a disease affects a population, but it is not useful for
examining trends or comparison across groups because the number of events largely depends on population size.5

Crude Rates, Age-Specific Rates, and Age-Adjusted Rates — The crude death rate (number of deaths per population size) is a
widely used mortality measure.5 This rate represents the average chance of dying during a specified period for persons in the entire
population. However, crude death rates are influenced by the age distribution of the population. As such, crude death rate
comparisons over time or betweean groups may be misleading if the populations being compared differ in age composition.

The age specific death rate is defined as the number of deaths occurring in a specified age group divided by the population for the
specified age group, usually expressed per 100,000 population. Age-specific death rates allow one to compare mortality risks of a
particular age group over time of between age groups at a particular point in time. Although effective in eliminating the effect of
differences in age composition, age-specific comparisons can be cumbersome, because they require a relatively large number of
comparisons, one for each age group.8

To control for the effect of age on death rates and provide a single measure, age-adjusted death rates are used.5 Age-adjusted rates
are computed by separating deaths into their respective age groups based on the age of the decedent, and computing age-specific
rates. These age-specific rates are then weighted according to the 2000 U.S. Standard Population, and are summed to produce the
age-adjusted rate. Age-adjusted death rates are highly effective for making comparisons among population groups and among
geographical areas because they remove the effects of dissimilar age distributions.

Three important caveats apply when using age-adjusted rates. First, the age-adjusted death rate does not reflect the mortality risk of a
“real” population. The actual risk of mortality is represented by the crude death rate. The numerical value of an age-adjusted death
rate depends on the standard used and. as a result, is not meaningful by itself. Age-adjusted death rates are appropriate only when
comparing groups or examining trends across multiple time periods. A comparison of age-adjusted death rates among groups or
periods over time will reflect differences in the average risk of mortality.

Second, age adjusting may mask important information if the age-specific rates between comparison groups do not have a consistent
relationship. As an example, Anderson and Rosenberg (1998)5 demonstrate that the trend in the age-adjusted death rate for cancer
does not reflect the complexities in the underlying age-specific rates. As averages, age-adjusted rates, like other averages, may be
misleading, especially when age-specific rates reflect divergent trends over time. However, usually age-specific rates move roughly in
parallel. Thus, age-adjusted death rates are a widely accepted and useful convention for analyzing trends.

Finally, because age-adjusted death rates are averages, they represent merely the beginning of an analytical strategy that should
proceed to age-specific analyses, and then to an examination of additional sociodemaographic, temporal, and geographic variables.

Data Sources — Numerator data are taken from California Department of Public Health death records, and denominator population
data are obtained from the California Department of Finance "“Race/Ethnic Population Estimates with Age and Sex Detail, July 2007.”
The 2000 U.S. Standard Population was used for calculating age-adjustments in accordance with statistical policy implemented by
NCHS.5 Age-adjusted death rates are not comparable when rates are calculated with different population standards, e.g., the 1940
U.S. Standard Population.

Variability of Rates — Rates are sensitive to size variations in both the numerator (the number of vital events that occurred) and the
denominator (the estimated population at risk). For example, in small counties a numerator variation of only a few cases might cause a
relatively large shift in a rate, white in a large county could cause no difference in the rate. Likewise, a minor revision in a small county
population estimate may cause a relatively major change in a county’s vital event rate. Therefore, caution needs to be exercised when
analyzing small numbers, including the rates derived from them.

Rates that are calculated from fewer than 20 deaths are considered unreliable (Tables 2a-2c). These rates are not shown, and are
indicated with an asterisk (*). Unreliable age-adjusted rates by race/ethnicity and sex (Table 3) and county of residence (Table 5), are
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displayed with an asterisk (*) and are provided only as a point of information for further investigation. Rates based on no events are
denoted with a dash (+).

Sampling Error and Vital Statistics — Vital events are essentially a complete count, because more than 99 percent of all vital events
are registered. Although these numbers are not subject to sampling error, they may be affected by nonsampling errors in the
registration process.

The number of vital events is subject to random variation and a probable range of values can be estimated from the actual figures,
according to certain statistical assumptions. This is because the number of vital events that actually occurred can be thought of as one
outcome in a large series of possible results that could have occurred under the same (or similar) circumstances.

A 95 percent confidence interval is the range of values for a measurement that would be expected in 95 out of 100 cases. The
confidence intervals are the highest and lowest values of the range. Confidence intervals tell you how much a measurement could vary
under the same (or similar) circumstances.

Confidence intervals based on 100 deaths or more — When there were 100 deaths or more, a normal approximation was used to
calculate confidence intervals.

Confidence intervals based on fewer than 100 deaths — When there were fewer than 100 deaths, a gamma distribution was used to
calculate confidence intervats.

Detailed procedures and examples for each type of calculation are given in Technical Notes of Deaths: Final Data for 2006; National
Vital Statistics Reports; National Center for Health Statistics, 2009.7

Cause of Death — One of the most important uses for vital statistics data is the study of trends by cause of death. Vital statistics trend
research yields valuable information about population health status, emerging public health problems, and at-risk populations, and can
be used to develop strategies and allocate resources to improve public health.

Cause-of-death statistics are derived from the medical information reported on the

death certificate by the certifying physician or coroner. The medical portion of the death certificate has fields for up to four causes of
death (immediate, two intervening, and underlying) plus additional fields for recording contributing causes of death. Up to 20 causes
can be entered onto a single death certificate. The cause-of-death field selected for coding and tabulation in this report is the
"underlying cause of death." This is generally defined as the disease, injury, or complication that initiated the morbid events sequence
leading directly to death.

Deaths by Place of Residence — Mortality data analysis in this report are based on records for all California resident deaths occurring
in the fifty states, the District of Columbia, US territories, and Canada; all other worldwide resident deaths are excluded. Deaths to non
-California residents were excluded from analysis.

Age Groups — The following age groups were used to compute age-specific and age-adjusted rates: under 1 year, 1-4 years, 5-14
years, 15-24 years, 25-34 years, 35-44 years, 45-54 years, 55-64 years, 65-74 years, 75-84 years, and 85 and older.

International Classification of Diseases, Tenth Revision (ICD-10) — Beginning in 1999, cause of death has been coded using ICD-
10.8 For more information, see the National Center for Health Statistics ICD-10 page.

Race/Ethnicity — Beginning in 2000, the federal race/ethnicity reporting guidelines changed to allow more than one race to be
recorded on death certificates. California initiated use of the new guidelines on January 1, 2000, and collects up to three races per
certificate. To be consistent with population data, current reports tabulate race of decedent using all races identified on the certificate.

To meet the U.S. Office of Management and Budget minimum standards for race and ethnicity data collection and reporting, and to be
consistent with the population data obtained from the California Department of Finance, this report presents Hispanic and the following
non-Hispanic race/ethnic groups: American Indian, Asian, Black, Pacific Islander, White, and Two or More Races. Hispanic origin of
decedents was determined first and includes decedents of any race group or groups. Non-Hispanic decedents who were reported with
two or more races were subsequently placed in the Two or More Races group. Single non-Hispanic race groups are defined as
follows: the “American Indian” race group includes Aleut, American Indian, and Eskimo; the “Asian” race group includes Asian Indian,
Asian (specified/unspecified), Cambodian, Chinese, Filipino, Hmong, Japanese, Korean, Laotian, Thai, and Vietnamese; the “Pacific
Islander’ race group includes Guamanian, Hawaiian, Samoan, and Other Pacific Islander; the “White” race group inciudes White, Other
(specified), Not Stated, and Unknown.

Caution should be exercised in the interpretation of mortality data by race/ethnicity. Misclassification of race/ethnicity on death
certificates may contribute to underreporting of deaths in American Indians, Asians, Hispanics, and Pacific Islanders.9 This would
contribute to artificially low rates for these groups and the Two or More Races group. Multiple races identification experienced
improved reporting of Two or More Races on the death certificate in 2000, which might have resulted in an increase in their death
rates. Race groups' data that are not individually displayed on the tables or figures due to unreliable rates are collectively included the
state data totals.

Trend Analysis — In this report, linear regression was performed fo establish the presence of statistically significant trends over the
period examined. The frends identified in the report as statistically significant are those for which an F test yielded a p-value less than
or equal to 0.05 and had R-square values greaterthan 0.50 unless otherwise specified. Trend analyses were not performed in cases
where rates for one or more years examined were unreliable.
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Executive Summary

1
External defibrillators are medical devices that diagnose life-threatening abnormal heart
rhythms, or cardiac arrhythmia, and treat them by delivering electrical energy to the heart to
restore its normal rhythm. They are used in emergency situations on patients who have
collapsed due to sudden cardiac arrest. When used in the first few minutes following collapse,

these devices often save lives.

External defibrillators are used in many settings by medical professionals, emergency
responders, and by trained and untrained bystanders. The technology is based on decades
of research and evolving knowledge of effective defibrillation therapies and rescue sequences.

There is risk associated with all medical devices, and external defibrillators can malfunction.
The defibrillator industry has conducted dozens of recalls for external defibriliators, affecting
hundreds of thousands of devices. Additionally, the Food and Drug Administration (FDA)
has received thousands of reports of external defibrillator malfunctions, including some where
the device failure occurred during a rescue attempt and may have contributed to patient harm
or death. While the FDA continues to advocate use of these important life-saving devices and
is not recommending any change to current clinical practices, we believe the devices can be
improved in ways that materially improve patient safety.

Given the large number of recalls and medical device reports received for all types of external
defibrillators and for all manufacturers of such devices, the FDA is beginning an initiative to
foster the development of safer and more effective external defibrillators through improved
design and manufacturing practices, and urge industry to address current practices for
identifying, reporting, and acting on the device complaints. This initiative is part of the FDA’s
Center for Devices and Radiological Health’s (CDRH) 2010 Strategic Priorities to proactively
facilitate medical device innovation, making available to manufacturers CDRH'’s expertise and
experience to improve the safety and effectiveness of marketed devices that have demonstrated
safety problems and to facilitate the development of new devices to address unmet public health
needs. It is representative of the agency’s balanced public health approach to foster innovation
for the next generation of medical devices while assurlng that devices that enter the market are
and remain safe and effective.

FDA’s External Defibrillator Inprovement Initiative will:

1 Promote innovation of next-generation external defibrillators to improve safety

and effectiveness;
2 Enhance the ability of industry and the FDA to identify and resolve problems

with devices currently on the market to address safety risks more quickly and

effectively; and
3 Designate an appropriate premarket regulatory pathway for automated external

defibrillators (AEDs) that promotes best practices for design and testing.



Background

External defibrillators (including automated external defibrillators, AEDs) are life-saving devices
designed to restore normal heart rhythms following sudden cardiac arrest.

Each year, nearly 300,000 Americans collapse from sudden cardiac arrest. In sudden
cardiac arrest, the heart unexpectedly stops pumping blood to the body. When normal heart
rhythms are not restored quickly, sudden cardiac arrest can cause death.

Sudden cardiac arrest usually happens without warning, and the majority of people have no
previously recognized symptoms of heart disease. Patient survival depends on a rapid sequence
of rescue events that may include the successful delivery of a high-energy shock from an
external defibrillator. Speed is critical - first responders have only minutes before patients are
beyond rescue. Each year, hundreds of patients in all kinds of settings are successfully rescued
with the aid of external defibrillators.

1. Types of External Defibrillators

Defibrillators are devices that are designed to deliver electrical energy to the heart for the
purposes of stopping a life-threatening cardiac arrhythmia and restoring the heart's normal
rhythm. The term “external defibrillator” is generally used to refer to any device that operates
outside the body and delivers energy through paddles or electrode pads for the purposes of
restoring normal heart rhythm. )

The types of external defibrillators that are the subject of this initiative are as follows:

Automated external defibrillators (AEDs) can be semi-automated or fully automated.
Semi-automated defibrillators analyze the heart’s rhythm, and if an abnormal rhythm is
detected that requires a shock, then the device prompts the rescuer to press a button to
deliver a defibrillation shock. Fully automated defibrillators deliver a defibrillation shock
if commanded by the device software without user intervention. AEDs are used by
trained users, first responders, and by untrained bystanders. They are used in homes
and are increasingly found in public places such as airports, hotels, schools, and sports

facilities.
Monitor Defibrillators are more complex devices that can include the ability to monitor

different kinds of bodily functions such as blood oxygen level, pulse, and heart rhythm.
These devices deliver external cardiac pacing and external defibrillation either manually
or automatically. The monitor/defibrillators are used by medical professionals and are
found mostly in hospitals and emergency medical systems.

Manual external defibrillators are used with (or have built-in) an electrocardiogram
display to diagnose the rhythm of the heart. On the basis of the diagnosis, the
clinician determines the energy level to be delivered to the patient. These devices are
used predominantly in hospitals and on some ambulances.



2. Uses of External Defibrillators

External defibrillators are used in many settings, by people who have different levels of training.
These training differences may play a role in external defibrillator performance.

e In the clinical setting, external defibrillators are used in emergency rooms, intensive
care units (ICU) and throughout the hospital by trained professionals. Training is
usually mandatory and refresher training is provided regularly. There are established
systems for maintaining and assuring that the devices are ready to be used.

e Outside of hospitals, external defibrillators are used by emergency medical
personnel and first responders such as police. The frequency and type of training
required for first responders is set by employers and by state or local regulations.

e AEDs are found in airports, community centers, schools, government buildings, and
other public locations. These devices are intended for use by-the general public, but
most require a prescription from a physician for purchase. Public Access to
Defibrillation (PAD) programs make AEDs available in places where large numbers of
people gather or where people who are at high risk for heart attacks live. PAD
programs include training requirements. Currently, the American Heart Association
provides training in basic life support (BLS) and advanced cardiac life support (ACLS)
which includes the use of external defibrillators. Recertification in BLS and ACLS is
required every two years. PAD programs must have a medical director who oversees
the program and a program coordinator who is usually responsible for device
maintenance.

» AEDs are also found in homes where they are intended to be used by minimally
trained or untrained individuals.

3. Causes for Concern

External defibrillators are important, life-saving devices. However, over the past five years we
have seen persistent safety problems with all types of external defibrillators, across all
manufacturers of these devices. From Jan. 1, 2005 to July, 10, 2010, there were 68 recalls,
exhibiting an increase from nine (in 2005) to 17 (in 2009, the last complete year for which data
are available). During this period, the FDA received more than 28,000 medical device reports
(MDRs), which also exhibited an increase from 4,210 (in 2005) to 7,807 (in 2009, the last
complete year for which data are available). The FDA conducted multiple inspections of all
external defibrillator manufacturers throughout this time period.

Many of the types of problems we have identified are preventable, correctable, and impact

_ patient safety. As part of a comprehensive review the FDA identified several industry
practices that have contributed to these persistent safety risks including industry practices for
designing and manufacturing defibrillators, handling user complaints, conducting recalls and
communicating with users. In some cases, these practices can contribute to device
performance problems, place undue burden on users and put patients at risk.

To date, the FDA has addressed individual device problems on a case-by-case basis.

However, our analysis of MDRs, recalls and inspections confirms that common problems persist
across all types of external defibrillators and all manufacturers. Therefore, the FDA is taking
steps to address these pervasive issues on an industry-wide basis.



The following are examples of industry practices contributing to continued safety
concerns that the FDA identified during its review of external defibrillators:

Engineering Design Practices. Review of past recalls suggests that manufacturers of
external defibrillators sometimes use design practices that lead to inconsistent device
performance. In one example, a firm designed its voltage-monitoring circuit to draw
power from the same power source it was intended to monitor. Because of this design,
a momentary drop in the voltage caused a false signal to shut down the AED and the
device was unable to deliver a shock, which may have caused a patient’s death. In
another case, a firm used the wrong kind of component in one of the circuits, causing the
device to be susceptible to interference from noise coming from the device’s power line.
Good engineering design practices also require user interfaces (like dials, monitors,
alarms, and connectors) meet users’ needs. Recent surveys suggest that
improvements in user interfaces may be warranted.

Manufacturing Practices. The FDA's analysis of recalls and inspections identified
problems in how manufacturers test and incorporate components used in the
manufacture of external defibrillators, as well as how they evaluate changes to the
device before they are implemented to assure that device modifications do not adversely
impact the safety and effectiveness of the technology. Between 2005 and 2010, the
FDA issued nine warning letters to external defibrillator manufacturers, seven of which
cited the firms for failing to appropriately control these aspects of their manufacturing
process. '

In several cases, manufacturers purchased components from suppliers who did not
meet the manufacturers’ required specifications. In some cases, the problem with the
component was due to a change in how the component was manufactured by the
supplier. However, it is the manufacturer’s responsibility to assure that the components
it receives meet its specifications.

Communicating Systemic Problems to Users. The FDA has observed cases where
external defibrillator manufacturers have used a “fix-on-fail” strategy to deal with the
problems they find. “Fix-on-fail” refers to the industry practice of identifying and trending
problems on a case-by-case basis and repairing individual devices rather than
communicating the problem to all users as part of the recall process.

In one example, a firm tracked hundreds of complaints tied to a known, trended defect.
They serviced each device when it failed, but did not systematically notify other users of the
problem so that these devices could be proactively evaluated and fixed if warranted.
Companies must take appropriate actions when they identify known, trended defects by
communicating to customers, conducting recalls when warranted, and reducing further
device failures.

The FDA has also observed different industry practices for communicating the risk of
device malfunctions to users. Some firms calculate these risks as the number of
device failures out of the total number of months of device use, while others calculate
the number of failures or deaths out of the number of products in distribution. These
_differences make it difficult for users to understand how common a problem is.

Adverse Event Reporting. From January 2005 through May 2010 the FDA received
more than 28,000 adverse event reports for external defibrillators, including



malfunctions, patient injuries and deaths. The FDA found the amount and quality of
information in these reports to be highly variable across manufacturers. For some firms,
a significant proportion of their malfunction reports failed to contain adequate information
about the root cause of the problem, which limits the FDA’s ability to identify, track, and
address device safety problems and suggests that these manufacturers may not have
conducted appropriate follow up in some cases.

Between 2005 and 2010, the FDA issued nine warning letters to external defibrillator
manufacturers, four of which cited the firms for failing to appropriately report events.

External Defibrillator Improvement Initiative

The FDA is launching the External Defibrillator Improvement Initiative to foster the development
of better-performing external defibrillators and to address current industry practices for
designing and manufacturing devices and for identifying, reporting, and taking action to address
device complaints they receive. The initiative will:

1. Promote innovation of next generation external defibrillators to improve safety
and effectiveness.

To promote innovation and better understand patient outcomes, the FDA is collaborating with
the University of Colorado’s Department of Emergency Medicine to develop a multi-city AED
registry. The registry will provide the infrastructure to foster the development of innovative AED
features such as automated integration into local 9-1-1 systems. In July 2010, an initial meeting
was held in Washington D.C., bringing together key stakeholder groups in discussions focused
on the need for developing a comprehensive AED registry that can be used to track patient
outcomes, optimize AED placement in communities and increase AED utilization by
bystanders.

Continuing this effort, the FDA will work with multiple stakeholders to facilitate the
development of next-generation defibrillators, enhance surveillance of defibrillators in
community settings, and improve the rapid delivery of treatment for sudden cardiac arrest
patients. The FDA will host a public workshop on Dec. 15 — 16, 2010, to further these efforts,
bringing together government, industry, academia, and users, including clinicians and
consumers, to share perspectives.

To assure that current and future devices are designed and manufactured appropriately, the
FDA is also sending a letter to all manufacturers of external defibrillators encouraging them to
meet with the agency early in the device development process to discuss ways in which they
can avoid common problems in the design and manufacturing of these devices.

2, Enhance the ability of industry and the FDA to identify and respond to problems
with devices currently on the market to address potential safety risks more quickly and

effectively.
The FDA will be working with device manufacturers to improve current industry practices for

handling user complaints, reporting adverse events, failure analysis of device malfunctions,
conducting recalls, and communicating with users. The Dec. 15-16, 2010




public workshop will discuss the nature, scope, and impact of the defibrillator problems that
have been observed and outline expectations for how industry should improve compliance with
FDA regulations. In addition, the multi-city AED registry will enhance surveillance of
defibrillators in community settings to more rapidly identify and address potential safety
problems.

3. Designate an appropriate premarket requlatory pathway for AEDs that promotes
best practices for design and testing.

The FDA classifies medical devices into one of three categories based on the level of control
necessary to provide reasonable assurance of safety and effectiveness. The classification
process is a risk-based process that allows the FDA to apply the appropriate level of regulatory
oversight before devices are marketed. Class Il devices are those requiring the greatest level of
control due to their life-saving impact, their potential for injury, or lack of information about how
to control the device’s risks.

Automated external defibrillators (AEDs) were given a Class Ill designation when they were
determined to be substantially equivalent to similar Class Il devices that were on the market
prior to the 1976 Medical Device Amendments. They have always been regulated through
the 510(k) process, a premarket pathway that is typically reserved for Class | and Class ||
devices, but which has also been used for some Class Il devices that were allowed to be
reviewed under the 510(k) regulations until reclassified or determined to require a PMA.

According to a 1990 amendment to the 1976 legislation, the FDA must either down-classify
AEDs to Class Il or keep AEDs as Class Il and require they go through the more stringent
Premarket Approval (PMA) process. The FDA is now proceeding with the formal classification of
AEDs. In January 2011, the FDA is convening an advisory panel meeting to discuss which of
these regulatory pathways is more appropriate for AEDs to provide reasonable assurances of
safety and effectiveness for these devices.

A final decision about the classification and regulatory pathway for AEDs is anticipated to be
published in 2011.

Conclusion

External defibrillators are used in hospitals, public places, and homes worldwide to save the
lives of patients in sudden cardiac arrest. External defibrillators have contributed to significant
improvements in patient care. However, they may occasionally malfunction. Through the
External Defibrillator Improvement Initiative, the FDA seeks to support the benefits of external
defibrillators while reducing the associated risks by promoting innovation, enhancing problem
identification and response, and designating an appropriate premarket regulatory pathway for
these devices. Because of their proven public health benefit, FDA continues to strongly
encourage the use of external defibrillators when appropriate during the resuscitation of cardiac
arrest victims.
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Philips and Laerdai brands of HeartStart HS4 Defibrillator Family Model number
M5066A, M5067A, and M5068A Automated External Defibrillator Manufactured by
Philips Medical Systems, Seattle, WA 98121 USA. The HS1 Defibrillator is intended
to treat ventricular fibrillation, the most common cause of sudden cardiac arrest.
Using voice prompts, light emitting diodes (LEDs) and buttons, the user is guided
through the response. The HS1 uses a SMART biphasic, impedance compensating
exponential waveform to defiver a nominal 150 J to adults and nomina! 50 J to
infants/children.

HS1 product family all start with A in the serial number and break down into 3 catalog numbers -
MB5066A, M5067A and M5068A: 1) M5066A (referred to as Onsite or HS1), Philips brand, 510 (k) =
K020715, sold nationally and internationally, serial numbers range from A021-00038 through A12E-
03490, with 308,108 total devices. 2) M5067A, Philips brand 510(k) = K040904, sold nationally and
internationally, serial numbers range from A05C-00727 through A12D-01408, with 978 total
devices. 3) M5068A, Philips brand 510(k) = K020715, sold nationally and internationally, serial
numbers range from A021J-00207 through A12E-01900, with 22,760 total devices 4) M5066A,
Laerdal brand, 510 (k) = K020715, sold intemationally, serial numbers range from A021-00036
through A12D-02148, with 60,433 total devices. 5) M5067A, Laerdai brand, sold as Home device-
cleared for OTC on initial 510(k) = K040904, serial numbers range from A021-00133 through A11B-
00970, with 8659 total devices. 8) M5068A, Laerdat brand, 510(k) = K020715, sold internationally,
serial numbers range from A02K-00172 through A11H-00868, with 5217 total devices. Please note
the serial number range represents first and last serial number for each model. Serial numbers are
not continguous. Laerdal is a distribution partner in EU and Canada, sold internationaily

Philips Medical Systems North America Co. Phillips
22100 Bothell Everett Hwy
Bothell, Washington 98021-8431

AED Recall Support
800-263-3342 Ext. 6

Philips determined that it is important to clarify information in the Owner's Manual and keep
customers informed about the maintenance of their FRx (models 861304 and 861305), OnSite
{models M5066A and M5067A), or HeartStart Home (model M5068A) automated externat
defibrillators (AEDs) shipped between December 2005 and July 2012. Philips had determined there
is a need to emphasize the importance o

Philips Healthcare sent an Emergency Care and Resuscitation letter Customer Information Letter
dated July 26, 2012, to all affected customers. The letter identified the product, the problem, and
the action to be taken by the customer. Customers were instructed to contact their Philip's
representative to obtain the tools and information they need to ensure that their device is
functioning properly. For questions regarding this recali, please calt AED Recall Support at 1-800-
263-3342 (Option 6).

Estimate 613,000 devices shipped

Worldwide Distribution - USA (nationwide) and the countries of Japan and Malaysia.
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Approximately 890 deaths from coronary heart disease occur outside of the hospital or —_—
emergency room every day. Most of these deaths are due to the sudden loss of heart » OSHA Standards
function or sudden cardiac death.t In 2001 and 2002, there were 6628 workplace = AEDs in the Workplace
fatalities reported to OSHA; 1216 from heart attack, 354 from electric shock, and 267 = AED Programs
from asphyxia. A number of these victims, up to 60 percent, might have been saved if automated external defibrillators w Additional Information
(AEDs) were immediately available. Chances of survival from sudden cardiac death diminish by 7 — 10 percent for each I
minute without immediate CPR or defibrillation. After 10 minutes, resuscitation rarely succeeds. An AED is an electronic Page last reviewed: 04/23/2007
device designed to deliver an electric shock to a victim of sudden cardiac arrest. Ventricular fibrillation may be restored to Highlights

normal rhythm up to 60 percent of the time if treated promptly with an AED, a procedure called defibrillation.
This page is a product of the OSHA and the American Heart Association (AHA) and the former OSHA and American = Cardiac Arrest and Automated

Association of Occupational Health Nurses, Inc. (AAQHN) Alliances. External Defibrillators [18 K8 POF”,
’ 4 pages]. OSHA Technical

Information Bulletin (TIB), (2001,
December 17).

w Saving Sudden Cardiac Arrest
Victims in_ the Workplace:

OSHA does not have standards specific to automated external defibrillators (AEDs). However, exposures to first-aid
hazards are addressed in specific standards for the general industry.

OSHA Standards Automated Exterpal Defibrillators.
OSHA Publication 3185-09N,
This section highlights standards, Federal Registers (rules, proposed rules, and notices), directives (instructions for (2003). Also available as a 384 KB
compliance officers), and standard interpretations (official letters of interpretation of the standards) related to AEDs. PDF, 4 pages. Provides information
on the importance of readily-
Note: Twenty-five states, Puerto Rico and the Virgin Islands have OSHA-approved State Plans and have adopted their own available AEDs, and encourages the
standards and enforcement policies. For the most part, these States adopt standards that are identical to Federal OSHA. installation of the devices in
However, some States have adopted different standards applicable to this topic or may have different enforcement workplaces, Also inctudes a list of
policies. resources for more detailed
guidance on the use of AEDs as well
Genera! Industry (29 CFR 1910) as how to obtain qualified training.
w American Heart Assaciation (AHA).
= 1910 Subpart Z, Toxic and hazardous substances [related topic page] OSHA Alliance.

w 1910.1030, Bloodborne pathogens [related topic 'Qage]
Federal Registers

» FElectric Power Generation, Transmission, and Distribution; Electrical Protective Equipment; Proposed Rule. Proposed Rules 70:34821-34980, (2005, June 15).
Included as part of the proposed rule, OSHA requests information on costs, safety, and efficacy of and experience with AED devices.

s Survey of Automatic External Defibrillator Use in Occupational Settings; Proposed Information Collection Activity; Request for Comment. Notice 70:23234-23236,
(2005, May 4). OSHA plans to supplement a statistical survey with extended case study interviews with selected respondents, as there is limited information
about AED use in occupational settings.

s Search all available Federal Reqisters.

Directives

w Enforcement Procedures for the Occupational Exposure to Bloodborne Pathogens. CPL 02-02-069 [CPL 2-2.69], (2001, November 27). Employers will not be

cited if they have not offered the hepatitis B vaccination series to an employee whose only exposure to blood would be responding to injuries resulting from
workplace incidents as long as this was only a coliateral duty of the employee and certain other requirements have been met. Members of an Automated
External Defibrillator (AED) Team would also fall under this category if the same conditions exist.

n Search ali avaitable directives.
Standard Interpretations

» Emergency medical services on construction sites. (2005, March 2).

w Automated External Defibrillator training is not specifically required by the Permit-Required Confined Space standard; AEDs are not required first aid supplies.
(2004, June 17).

» Hepatitis 8 vaccination requirements for employees providing first aid as a collateral duty. (2000, November 1). OSHA has provided an exception in its

enforcement policy for members of automated externat defibrillator (AED) teams that meet certain conditions.

» Search all available standard interpretations.

https://www.osha.gov/SLTC/aed/ 8/9/2013
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AEDs in the Workplace

Automated external defibrillators (AEDs) are an important lifesaving technology and may have a rofe to play in treating workplace cardiac arrest. Most sudden cardiac
deaths occur outside of the hospital. It is estimated that 5 percent or less of victims of sudden cardiac deaths are successfully resuscitated and discharged alive from
the hospital.2 In a study of Public-Access Defibrillation (PAD), communities with volunteers trained in CPR and the use of AEDs had twice as many victims survive
compared to communities with volunteers trained only in CPR.2 To assist in addressing AED issues, information is provided below regarding occupational risk factors
and the use of AEDs in the workplace.

s Automated External Defibrillators Can Save Lives During Cardiac Emergencies {1 MB PDF", 2 pages]. OSHA Publication 3174, (2001). Stresses the need for AEDs
in the workplace to save lives. States that AEDs are effective, easy to use, and relatively inexpensive.

Saving Sudden Cardiac Arrest Victims in the Workplace: Automated Externatl Defibrillators. OSHA Publication 3185-09N, (2003). Also available as a 376 KB PDF, 4
pages. Provides information on the importance of readily-available AEDs, and encourages the installation of the devices in workplaces. Also includes a list of
resources for more detailed guidance on the use of AEDs as weli as how to obtain qualified training.

» Cardiac Arrest and Automated External Defibrillators [18 KB PDF*, 4 pages]. OSHA Technical Information Bulletin (T18), (2001, December 17).

w Best Practices Guide: Fundamentals of a Workplace First-Aid Program [163 KB PDF‘, 28 pages]. OSHA Publication 3317-06N, (2006). Presents a summary of the
basic elements for a first-aid program at the workplace and includes information on automated external defibrillators and programs.

» Automated External Defibrillation in the Occupational Setting [107 KB PDF, 7 pages]. American College of Occupationat and Environmental Medicine (ACOEM)
Position Statement, J Occup Environ Med. Volume 54, Number 9, (2012, September), Provides position statement of ACOEM written by Larry M. Starr, PhD, and
guidance for the use of AEDs in occupational settings.

w Learn About Automated External Defibrillators. American Red Cross. Includes information on AED training programs, and the benefits of having an AED at your
facility.

= Qccupational Heart Disease. National Institute for Occupational Safety and Health (NIOSH) Workplace Safety and Health Topic. Addresses many of the hazards
associated with occupational risks of coronary heart disease.

AED Programs

Public access defibrillation programs that place automated external defibrillators (AEDs) in areas where cardiac arrests may occur can reduce the response time up to
three to five minutes. The following references provide information for establishing an effective AED program in the workplace.

» Public Access Defibrillation Guidelines: Guidelines for Public Access Defibrillation Programs in Federa Facilities. Federal Occupational Health (FOH) Notice 66.100,
(2001, May 23). Provides a general framework for initiating a design process for public access defibrillation (PAD) programs in federal facilities.

» Automated External Defibrillator Program. Federal Occupational Health (FOH). Offers a variety of information on how to establish an AED program, existing
programs, and answers to frequently asked questions about AEDs.

» Learn About Automated External Defibrillators. American Red Cross. Includes information on AED training programs, and the benefits of having an AED at your
facility.

» How to Set Up an AED Program. Sudden Cardiac Arrest Association (SCAA). Provides an overview of sudden cardiac arrest with links to information on impact of
AEDs, legal considerations, community program components, on-site AED programs, and examples of successful programs.

= Educational Materials: Learn About Sudden Cardiac Arrest

s For additional information on safety and health programs, see OSHA's Injury and Itiness Prevention Programs Safety and Health Topics Page.

Additional Information

Related Safety and Health Topics Pages

s Emergency Preparedness and Response

» Medical and First Aid
Training

Emergency medical service teams typically respond to cardiac arrest where early defibrillation improves survival. In order to respond more rapidly to cardiac arrest,
automated external defibrillators (AEDs) have been developed which may be used by trained people. Training resources are provided below.

w Quiz - Save a Co-Worker's Life, American Red Cross.
w CPR. American Heart Association (AHA). Provides links to training topics including training courses, international programs, and instructor information.
s First Aid, CPR, and AED. American Red Cross. Offers first aid and CPR course programs for the community, workplace, and professional rescuers.

» First Aid Training Programs. National Safety Council (NSC). Serves as a tool for training employees or the general public on the latest skills, technigues, and
expertise in life-saving procedures offering emergency care, standard first aid, CPR, and AED Instructor-led classroom courses.

Safety and Health Success Stories

The following is an account submitted to OSHA, or that was based on information obtained by OSHA from secondary sources, where the employer implemented
programs or utilized best practices and reported successful results.

m Success with Automated External Defibrillators (AEDs). OSHA, (2004).

https://www.osha.gov/SLTC/aed/ 8/9/2013
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Other Resources

» Small Business. OSHA.
» On-site Consuitation
s Program Information and Benefits
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Brief Rapid Communications

Public Locations of Cardiac Arrest
Implications for Public Access Defibrillation

Linda Becker, MA; Mickey Eisenberg, MD, PhD; Carol Fahrenbruch, MSPH; Leonard Cobb, MD

Background—The purpose of this study was to describe the public locations of cardiac arrest and to estimate the annual
incidence of cardiac arrest per site to determine optimal placement of automatic external defibrillators (AEDs). This was
a retrospective cohort study.

Methods and Results—Locations of cardiac arrest were abstracted from data collected by emergency medical service
programs in Seattle and King County, Washington, from January 1, 1990, through December 31, 1994. Types of
commercial and civic establishments were tallied and grouped into 23 location categories consistent with Standard
Industrial Codes, and the number of sites within each location category was determined. With the addition of “public
outdoors” and “automobiles” as categories, there were 25 location categories. During the study period, 7185 arrests
occurred, 1130 (16%) of which were in public locations. An annual incidence of cardiac arrest per site was calculated.
Ten location categories with 172 sites were identified as having a higher incidence of cardiac arrest (=.03 per year per
site). Thirteen location categories had a lower incidence of arrest (<.01 per year per site). There were ~71 000 sites
within these categories.

Conclusions—Placement of 276 AEDs in the 172 higher-incidence sites would have provided treatment for 134 cardiac
arrest patients in a 5-year period, 60% of whom were in ventricular fibrillation. We estimate between § and 32 lives
could be saved in 5 years. To cover the remaining 347 arrests occurring in public in a 5-year period, defibrillators would
have to be placed in 71 000 sites, not including outdoors and automobiles. Placement of AEDs in public locations can
be guided by the site-specific incidence of arrest. (Circulation. 1998;97:2106-2109.)

Key Words: heart arrest m defibrillation ® survival m resuscitation

lacement of AEDs to provide for public access defibril-

lation holds the promise of shortening time from collapse
to shock for VF, thereby improving survival. Even a small
decrease in time from collapse to shock is a major factor in
the VF survival rate. Because it is not realistic to place an
AED in every public location, identification of those places in
which cardiac atrest most frequently occurs should guide the
location of public access defibrillators to maximize their
usefulness.

In Seattle and King County, Washington, the first emer-
gency personnel to arrive at the scene of a cardiac arrest are
usually EMTs in a vehicle equipped with a defibrillator.
Paramedics are simultaneously dispatched and arrive several
minutes later. Faster defibrillation might be achieved by
placing defibrillators in the community and training lay
persons in their use. The purpose of the present study was to
determine the location and incidence of cardiac arrest in
public places to plan for the most efficient placement of
AEDs.

Methods

We abstracted data from EMS registries of cardiac arrest in
Seattle and King County, Washington (total population of 1.5

million in the 1990 census). Data were abstracted for the period
January 1, 1990, through December 31, 1994, and included
presumed cause, address, and location of arrest. A case was
defined according to Utstein entry criteria.! In addition, the arrest
had to have occurred in a public place before the arrival of EMS
personnel, and resuscitation efforts had to have been undertaken
by EMS personnel. All ages were included. Arrests due to trauma
were excluded because defibrillation is not the first priority for
most of these. A public place was defined as an indoor commer-
cial or civic establishment or outdoors except immediately
outside a patient’s home. We excluded private residences, nursing
homes, and fire stations. Also excluded were arrests in clinics or
doctors’ offices, on the grounds that an unknown number of them
may have had defibrillators available. The majority of cases
(89%) were due to presumed heart disease. The remainder (11%)
included other causes such as respiratory problems, overdose,
cancer, drowning, SIDS, neurological disorders, endocrine prob-
lems, and anaphylactic shock. Etiologic classification was based
on field reports within the city and field reports, hospital records,
and death certificates within the county.

The place of arrest was routinely recorded on the medical
incident report. We classified the various places using SIC codes.?
This is the classification standard that underlies all establishment-
based federal economic statistics. There are unique SIC codes for
every type of establishment, and the establishments are listed in
approximately the same way they appear in the yellow pages of

Received January 27, 1998; revision received March 24, 1998; accepted April 3, 1998.
From the Emergency Medical Services Division (L.B., M.E.), Seattle-King County Department of Public Health, and the Department of Medicine

(M.E, CF, L.C), University of Washington, Seattle.

Reprint requests to Linda J. Becker, MA, Emergency Medical Services Division, 999 3rd Ave, Suite 700, Seattle, WA 98104,

E-mail linda.becker@metrokc.gov
© 1998 American Heart Association, Inc.
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Selected Abbreviations and Acronyms

AED = automated external defibrillator

EMS = emergency medical services /

EMT = emergency medical technician
SIC = Standard Industrial Classification
VF = ventricular fibrillation

the telephone directory. By grouping similar places, we compiled
a list of 23 location categories. We added 2 categories, outdoors
and automobiles, for a total of 25 location categories. We
calculated an annual incidence of cardiac arrest for each location
category; the number of arrests in each location category in 5
years was divided by 5 and then by the total number of sites in
that category. Fire stations were excluded because they have
defibrillators on site. We included 106 privately operated ambu-
lances that did not have defibrillators on board. The denominator
for vehicles was the =1 322 000 cars and trucks licensed in the
city and county. For the location category “outdoors,” there was,
of course, no denominator.

Results

A total of 7185 nontraumatic cardiac arrests occurred before
arrival of EMS personnel in Seattle and King County during
the study period, and 1130 (16%) were in public places. Type
of public place was missing for 96 cases. We determined
there were =71 000 public sites in the 23 location categories,
not including cars and trucks or public outdoor locations.
Location categories with the most sites were nonretail busi-
nesses (33 662) and retail stores (17 390). Of arrests in
public, most locations were outdoors (32%; 385/1130) or in
cars (15%; 168/1130).

There were 10 location categories that each had a
relatively high annual incidence of cardiac arrest, =.03 per
site, or =1 arrest per 30 sites (1 arrest in 30 sites in 1 year
is 1/30=.03). These are listed in Table 1. It would require
=30 sites in these types of location categories to yield 1
arrest per year. We termed these the higher-incidence sites.
Of these, the Seattle-Tacoma International Airport had the

Becker et al June 2, 1998 2107

highest incidence, with 7 cardiac arrests per year. All these
arrests took place in or near the terminal; none occurred in
the air. The ferry/ferry terminal/train terminal category had
an annual incidence of .1 per year. Stated differently, each
ferry, ferry terminal, or train terminal had 1 cardiac arrest
every 10 years, or a total of 10 ferries would have 1
passenger per year experience a cardiac arrest. These 10
location categories, numbers of arrests and sites, and
annual incidence per site are summarized in Table.1.

The remaining categories had <1 arrest annually per 100
sites. These are termed the lower-incidence categories. The
data are summarized in Table 2. For example, schools and
churches had an incidence of .002 per year, or 1 arrest per
year per 500 sites, and retail stores had an incidence of .0005
per year, or 1 in 2000 sites per year. The concept of
higher-incidence sites and lower-incidence sites is reflected
in a study from Dallas, Tex, that described the incidence of
cardiac arrest as low in high-rise office buildings and high in
the jail.?

The last 2 categories in Table 2 are arrests that occur in
vehicles and outdoors. A very low incidence occurred in
vehicles (1 arrest per year per 10 000 vehicles), although
with 168 arrests, this category had the second-highest
absolute number. The category “outdoors” had the highest
absolute number of cardiac arrests. Obviously, there was
no way to determine the number of sites in the outdoors
category. We estimate that it would take 276 defibrillators
to provide rapid defibrillation at the 172 sites with the
higher incidence of cardiac arrest. The number of defibril-
lators needed per location category is shown in Table 1.
Potentially, these defibrillators could be used to treat ~27
cardiac arrests per year. An average of 10 AEDs would
need to be placed in public settings to treat 1 cardiac arrest
per year.

Discussion
Public access defibrillation has the potential to increase
survival rates from cardiac arrest. As shown elsewhere,’
survival is greater for individuals who experience cardiac

TABLE 1. Incidence of Cardiac Arrest per Site: Higher-Incidence Location Categories

Annual Number of Sites
Incidence Per Required to Defibrilfators
Arrests in Number Site, Average Yield 1 Arrest Needed per
Location Category 5 Years of Sites (Upper 95% CI)* per Year Category
International airport 35 1 7(12.5) 1 15
County jait 5 1 1(2.4) 1 11
Large shopping mall 10 3 6(1.8) 2 27
Public sports venue Ih 6 4(1.2) 3 24
Large industrial site 14 8 4 (.8) 4 46
Golf course 23 47 1(2) 5 47
Shelter 6 1 A(3) 10 11
Ferries/train terminal 7 13 103) 10 . 13
Health club/gym 18 47 08(.2) 12 47
Community/senior center 5 35 03(.07) 30 35
Total 134 172 N/A 78 276

*All lower 95% Cls are 0.
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TABLE 2. Incidence of Cardiac Arrest per Site: Lower-Incidence Location Gategories
Annual Number of Sites
Incidence per Required to
Arrests in Number Site, Average Yield 1 Arrest

Location Category 5 Years of Sites {Upper 95% CIy* per Year
Entertainment place 68 1245 .01 (.02) 100
Hotel/motel 22 377 .01 (.03) 100
Private ambulance 3 106 .03 (.07) 167
Bus 31 1138 .005 (.01) 200
Bar/tavern 1 413 .005 (.01) 200

*  Civic/fraternal 7 316 .004 (.01) 250
Government office 6 448 ,003 (.005) 333
Nonretail business © 48 33 662 .003 (.004) - 333
Industrial manufacturing 40 3304 .002 (.004) 500
School/church 21 1943 .002 (.004) 500
Restaurant 36 4109 .002 (.004) 500
Retail store 47 17 390 .0005 {.001) 2000
Construction site 7 12 606 .0001 (.0003) 10 000
Vehicles 168 1322 040 0001 (.00003) 10 000
Outdoors 385 N/A N/A N/A
Total 900 N/A N/A N/A

*All lower 95% Cls are 0.

arrest in public places. These individuals are younger, have
fewer symptoms before arrest, are more likely to be in VF,
and are more likely to have a witnessed arrest with
bystander-initiated CPR. The survival rate of this group
might be further enhanced by strategic placement of
defibrillators in the community. Logically, the use of an
AED located at or near the site of arrest would achieve
defibrillation faster than if resuscitation efforts were de-
layed until the arrival of EMS personnel.

The distribution of defibrillators for the high-incidence
categories could be accomplished in many different ways
and would likely vary with each community. The follow-
ing is a plan for placement of the 276 defibrillators in our
172 higher-incidence categories. At the international air-
port, there are 75 gates located in 15 clusters of 5 gates
each. One defibrillator could be placed at each cluster.
These 15 defibrillators would be used on 7 cardiac arrests
per year. The county jail has 11 floors. Due to security
restrictions regarding use of the elevators, efficient place-
ment might consist of 1 defibrillator per floor. The 3
shopping malls have a total of 27 entrances to the outside;
1 defibrillator placed at each would provide coverage for 2
arrests per year. The 6 public sports arenas could have a
total of 24 defibrillators, based on an average of 4 at each
site, or 1 defibrillator per 15 000 spectators. They would
be used in ~2 arrests per year. The largest manufacturing
company, whose plants account for 4 of the 14 sites in this
category and >40 000 employees, already has 1 defibril-
lator per site. There are 23 EMT vehicles located through-
out the plants. In the event of a medical emergency, an
EMT is dispatched simultaneously with the fire truck that

carries the defibrillator and usually arrives before the
company fire truck. If each EMT vehicle were equipped
with a defibrillator, time to defibrillation could be short-
ened. These 4 sites would require a total of 23 defibrilla-
tors, which is =1 per 1500 employees. At this rate, all the
industrial sites would have a total of 46 defibrillators. Each
of the 47 golf courses, 11 homeless shelters, 18 health
clubs, and 35 community/senior centers could have a
defibrillator, as well as each of the 10 ferries and 3 ferry
and train terminals.

Our study suggests that certain location categories
would benefit from public placement of AEDs. Our data do
not address the issues of cost-effectiveness, training re-
quirements, maintenance of AEDs, or likelihood that the
devices would actually be used when needed. A further
limitation to the study lies in a certain amount of impre-
cision in determining the number of sites per location
category. For example, in the retail business category, we
were not able to discern how many were mail-order or
in-home businesses. Also, the construction site category
contains an unknown number of sites that were in opera-
tion for only part of the study period.

Only ~16% of arrests occur in public. We did not consider
other factors that influence outcome, such as witnessed arrest,
bystander CPR, or rhythm on arrival (60% were in VF on
arrival of EMS personnel in the present study). On the basis
of 80 VF arrests in the highest-incidence sites (60% of 134
cases) with a survival rate between 10% and 40%, we
estimate that between 8 and 32 lives might be saved over a
5-year period with distribution of the 276 defibrillators
proposed in Table 1.
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Planning for placement of AEDs in public should be
guided by the site-specific incidence of arrest. If we placed
276 defibrillators in the 172 sites with the highest incidence,
we would have the potential for public access defibrillation
for 134 arrests in a 5-year period, ~80 of which would have
an initial rhythm of VF. However, to cover the remaining 347
arrests in public, defibrillators would have to be placed in
>71 000 sites, not including automobiles or outdoors. We
conclude that placing defibrillators in public locations is a
reasonable strategy, but probably only in locations with
relatively high incidences of arrest. We suggest that each
community identify those sites with high incidences of
cardiac arrest to plan for rational placement of AEDs.
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The Automated External Defibrillator:
Medical Marvel But Measurement Mystery

Lack of Data Gathering Impedes Broader and More
Effective Use of a Life-Saving Device

By Hoag Levins... | ...May, 2012 ... | ... Comment Below

PHILADELPHIA - Publicly-accessible automated external defibrillators (AEDs) can
seem near-miraculous in their ability to pull sudden cardiac arrest victims back from
sure death. Not surprisingly, stories of their successes have a strong emotional
appeal in a country where more than 900 people die of cardiac arrest every day.
But actually measuring and analyzing the national scope and impact of this
"bystander" AED emergency
response model remains an
elusive goal for policy makers and
the nation's health care research
community.

Hardly larger than laptop
computers, AEDs are smaller
versions of the manually-
operated devices long used in
hospitals to shock a suddenly-

Photo: Hoag Levins

The nearly-miraculous medical capabilities of AEDs are stooped human heart back into a
well established but scientific data about their PP
placement. use and outcomes is lacking. normal rhythm. AEDs are so fully

bbbt automated that aside from
flipping the power switch and placing their adhesive "paddles" on a person’s bare
chest, the user has only to press one or two buttons to complete the process. One
2006 Journal of the American Medical Association article hailed them for being so
laymen-friendly "they may be used appropriately by individuals with as little as a
sixth-grade education.”

There are now an estimated 1 million of these devices in place across the U.S.
and studies over the last two decades clearly show that when properly used by a
bystander within minutes of a sudden cardiac arrest an AED can dramatically
increase survival probability.
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The AED - Medical Marvel but Measurement Mystery

Lack of scientific data

But other facts about the deployment, use and efficiency of publicly-accessible
AEDs are less well defined, even as governments, corporations and individuals
purchase and install an estimated $500 million worth of additional machines each
year. There is, for instance, a lack of central registries at the city, state and
national level capable of routinely gathering data about AEDs' exact locations or
battery power levels or overall operational status. Also largely unknown are the
criteria used to place many of them in their current locations, or how many times
they are used by members of the public, or what the outcomes of those
emergency response events are, or how the bystander AED model's overall
national benefits compare to its overall costs.

Dr. Michael Sayre, Vice Chairman of the American Heart Association's Emergency
Cardiovascular Care Committee, says the lack of fundamental scientific data on
AED resusciation trends reminds him of the
famed adage from the eminent 19th-century
scientist Sir William Thompson Kelvin that "If
you can't measure it, you can't improve it."

'Missed opportunities'

"There absolutely are a lot of missed
opportunities because of our inability to really
measure what's going on with AEDs," said
Dr. Sayre, who is also an Associate
Professor of Emergency Medicine at Ohio
State University Medical Center. "This sort of
data gathering has proven to be more difficult
than many people initially imagined it would
be."

Photo: OSUMC

Dr. Graham Nichol, medical director of the
clinical trial centers of both the University of
Washington and the national Resuscitation
Outcomes Consortium, agrees. "The biggest
challenge to expanding the public's use of
AEDs is lack of knowledge about the location
of the devices," he said. "There is no systematic data gathering about patterns of
AED distribution, use or outcome. Nor is there systematic data gathering about out
-of-hospital cardiac care process and outcome. A few years ago, some of us
recommended designating cardiac arrest as a public health condition to facilitate
this reporting but there has been little progress since then."

Dr. Michael Sayre, Vice Chairman of the
American Heart Association's
Emergency Cardiovascular Care
Committee finds the lack of AED data
frustrating.

Bystander reticence

Despite the machines' proven life-saving potential, actual use of AEDs by
members of the general public has remained relatively low. Multiple studies over
the last decade indicate that sudden cardiac arrests in public spaces are often
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observed by large numbers of bystanders, almost all of whom do nothing beyond
calling 911. '

. The widespread installation of the battéry-powered, knapsack-sized devices in
public locations ramped up dramatically after passage of the 2000 Cardiac Arrest
Survival Act mandating their placement in federal buildings. At the time,
Congressional testimony by the American Heart Association and announcements
by President Bill Clinton predicted that the use of such bystander AEDs would
save 20,000 more lives a year. :

Ten years later, in 2010, extrapolating from its studies in eight U.S. and two
Canadian cities, the Resuscitation Outcomes Consortium, a multi-center
collaboration of U.S. and Canadian cardiac
arrest investigators, estimated that bystander ' "
AEDs save a total of about 474 lives annually
across both countries.

Tiny percentage i
That same year, the Cardiac Arrest Registry
to Enhance Survival (CARES), set up in 2004
by the Centers for Disease Control and

" Emory University's School of Medicine,
finalized a report of its first 83 months of
monitoring out-of-hospital cardiac arrests
(OHCA) in 36 communities in 20 states. A
bystander AED was used in 1,172 of 31,689
incidents and a total of 275 of those victims
survived.

Phaoto: SCAA

d diac Arrest Associati ) N
Sud en Car_ fac Arrest Association Dr. Vincent Mosesso, Jr., Medical Director of
President Lisa Levine says U.S. culture

has not yet embraced the AED. : both the University of Pittsburgh Medical
"""""""""""""""""""" Center's Prehospital Care Services and the
national Sudden Cardiac Arrest Association (SCAA), said that nationally only two
percent of sudden cardiac arrest victims get treated with a bystander AED and v ,
"there's a huge potential to save more." A patient-advocacy nonprofit ‘
headquartered in Washington, D.C. with 52 chapters across the country, the ,
SCAA's 8,000 members are mostly cardiac arrest survivors, health care
professionals and emergency responders. '

Little impact

Overall, available evidence suggests that fifteen years of equipping American
buildings with hundreds of thousands of bystander AED units has had little impact
on national out-of-hospital cardiac arrest (OHCA) survival statistics. Circulation,
the American Heart Association Journal, published a 2010 report on a systematic
rev'ivew of 79 studies of U.S. resuscitation trends. It concluded that "Survival from
OHCA has not significantly improved in almost 3 decades, despite enormous
efforts in research spending and the development of novel drugs and devices."
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"What's both sad and frustrating is that the AED has not become ingrained in our
culture yet,” said SCAA President Lisa Levine. "We need to not only incorporate
these devices into our buildings but into our community consciousness as well --
and that hasn't happened.” To change that, the SCAA is lobbying to have AED
orientation made a mandatory in America's high schools.

"If we did that," Levine said, "in just four years we'd have hundreds of thousands
of AED-trained individuals out in their communities. But that's been an uphill battle
because it's one thing to mandate training and quite another to fund it."

Beyond the lack of basic knowledge that impedes wider bystander-AED use is the
even larger problem of knowing where to find
one when you need it. In a 2010 article about
AEDs in Current Opinion in Critical Care,
University of lowa Children's Hospital
pediatrician Dr. Diane L. Atkins wrote "the
author is aware of three instances in lowa,
Georgia and Washington where a student died
despite the onsite availability of an AED. In
each case, the AED was not used because its
presence was unknown to those around the

victim."

AED locations not known

On the other side of the country, this same
issue has energized Dr. Raina Merchant,
Assistant Professor of Emergency Medicine
Emergency physician Raina Merchant is at the University of Pennsylvania's Perelman
concerned about the public's inability to School of Medicine in Philadelphia. "If you're
quickly find out where AEDs are focated. i 44 increase the use of AEDs across
------------------------------------- any geographic area, the first step is to make
sure that members of the general public, or the 911 centers they most often call,
have some quick, easy way to find out exactly where local AEDs are, but that's

exactly what you don't find in city after city," she said.

Photo: Hoag Levins

During the last decade, most states passed laws authorizing the use of AEDs;
some statutes call for central registries but few jurisdictions have established such
databases. And even those that have tried have encountered unexpected
problems. For instance, Washington State is generally regarded as having the
country's best-organized public AED program along with a law requiring
registration of all public machines and locations. In King County, comprising
Seattle and its suburbs, the AED registry is part of the computer system of the
EMS dispatch centers. In a three-year study of those centers' daily operations
from 2007 to 2009, researchers analyzed the role that AEDs played in local
response to all the county's out-of-hospital cardiac arrests. One surprising finding
was that more than half of the public AED units bystanders actually used to treat
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OHCA victims were not in the county's highly-regarded EMS database or shown
on its AED map.

Difficult challenge

"[ think the example of King County is instructive," said Dr. Merchant. "Even in that
Mecca for resuscitation science, they didn't have 50% of the devices in their
database. It illustrates how difficult a challenge this is for any city or county."

In Philadelphia, Dr. Merchant is spearheading an innovative effort to- create the
country's first interactive city directory and map of crowd-sourced AED locations. A
research fellow at both the Leonard Davis Institute of Health Economics and Penn
Medicine's Center for Resuscitation Science, she has raised funds from
organizations like the Robert Wood Johnson Foundation's Health and Society
Scholar's program, and organized the creation of MyHeartMap.org. Over the last
several months, the social media initiative recruited more than 300 smartphone-
wielding AED documenters with a contest offering a cash prize to the person who
found the most public AED locations. In early May when the contest ended, more
than 1,500 AEDs had been located. Each of the two winners found and
photographed more than 400 devices, and each won a $9,000 prize. The
information generated by the contest has been entered into a database and will
soon be the core of a GPS-connected interactive smart phone app that can be
used to quickly locate the nearest AED anywhere in Philadelphia.

Lack of knowledge and inclination

- In recent years, other researchers have looked at the general public's attitudes

toward bystander AEDs and reported a significant lack of knowledge as well as

. inclination. Researchers in U.S., .European and Japanese cities found that a high
percentage of "bystander" AED responders in public places were actually off-duty
professionals trained in emergency response procedures, including healthcare
workers, police officers, firemen and EMS technicians.

A shopping mall study by investigators from Brown University and the University of
Pittsburgh found that 57% of the public were not willing to use an AED for fear of
operating it incorrectly and further harming the victim. Thirty eight percent were
worried that using an AED on a dying person could potentially ensnare them in
personal legal liabilities. The actual facts are that in most states, Good Samaritan
laws specifically absolve public AED responders from any legal liability related to
their resuscitation attempts and medical authorities say AEDs aren't dangerous to
use.

"There's almost no chance of doing any harm to yourself or to the patient with an
AED," said University of Pennsylvania

Related Items emergency physician Zachary Meisel. “These
Can You Find an AED If a Life . units are fully automated; they read the
Depends On It? . downed person's cardiac rhythm and won't
Circulation Journal Article : hock if th tient d ¢ dit S h
Philadlephia AED Mapping Project S ock It the patient doesn nee_ . 50, when
Goes Global | in doubt, use the AED along with manual chest
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Social Media Enthusiasts in Universities - compfessions - because that can prevent not

in Europe and Middle East Join In . o "
) ‘ only death but long term neurological injury.
San Ramon Fire Dept. Launches

iPhone App to Map AEDs .
Will Transmit Location of Nearest Nevertheless, concerns about using AEDs
Defibrillator . appear to share a certain international

FDA Backs AED Mapping Projectat | consistency. When a five-member team from
University of Colorado : , L .

Three-Year Project to Create a Registry Amsterdam's VU University Medical Center
of Locations | surveyed more than 1,000 travelers from 38
. . nations passing through that city's central
railway station, they found that 47% were not willing to use an AED and 53% did
not know what an AED was when shown one. Forty nine percent believed only

medical personnel were authorized to access the station's wall-mounted AEDs.

'Not yet sufficiently prepared'

The researchers' 2011 paper in the Annals of Emergency Medicine concluded that
"Only a minority of individuals demonstrate sufficient knowledge and willingness to
operate an AED, suggesting that the public is not yet sufficiently prepared for the
role... Wide-scale public information campaigns are an important next step to
exploit the lifesaving potential of public access defibrillation.”

In Philadelphia, Dr. Merchant's social media AED mapping project is designed to
be both an information gathering effort as well as a promotional campaign
employing the culture's most popular digital communications technology to directly
engage large numbers of local residents with the issue of sudden cardiac arrest
and AED function. It has spawned waves of stories about AEDs in the local and
national print, online and TV media.

"We used the fun of the chase and the gadget-enthusiasm of gamers and techies
and geocachers to make this thing fly as an educational exercise," said Dr.
Merchant. "It's collecting data we need and improving the participants' awareness
of these devices and their life-saving importance.”

The same kind of central AED database Merchant is working to establish in
Philadelphia can also be useful in managing other aspects of citywide defibrillator
programs, like device
maintenance and operability.
Because so few jurisdictional
authorities have accurate central
AED registries, it's impossible to
generate the address lists that
would enable local officials or
journalists to systematically visit a
s b ol region's AED sites to check the
Photo: Hoag Levins maintenance and battery-life date
Once installed, AEDs remain in place for years and on the front of each machine; or
| require routine maintenance and functionality testing. ascertain if there is a maintenance
o Their batteries slowly deplete and their chest pads also program in effect for a given

ge out” and can become dysfunctional.

----------------------------------------------------
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group of AEDs that have hung on the same walls for years.

The same lack of ownership and location data can also inhibit the recall or repair
of AED models that have been found to be defective. AEDs are curious in that
they are a Class |ll medical device sold as consumer electronics products through
mass-market outlets like Walmart and Amazon.com. Class Il devices are the most
strictly regulated by FDA and are typically only available via physicians and
hospitals; AEDs are covered by the same rules that apply to defibrillators
implanted in the body..But the two kinds of devices are subject to very different
record-keeping protocols.

FDA advisories

For instance, surgically-implanted defibrillators must be documented in a central
national registry run by the American College of Cardiology. When the FDA issues
advisories about potential mechanical problems or dangers in various implantable
models, it's relatively easy to know where the defective units are, as well as to
communicate with the hospital and surgeons that put them in. But what happens
when the FDA must issue advisories about potentially defective AEDs whose
malfunction could directly result in a life not being saved?

In 2006 Dr. Jignesh Shah of Beth Isreal Deconess Medical Center and Harvard
Medical School and Dr. William Maisel, now chief scientist of the FDA's Center for |
Devices and Radiological Health, completed a study of AED advisories and
published their findings in the Journal of the American Medical Association. They
found 52 FDA advisories affecting 385,922 AED units and noted that "current
advisory notification schemes arguably do not adequately inform the public”
because there were so few records of where the AEDs were located or exactly
who owned or oversaw them.

'Impossible to know'

The authors went on to conclude "the inability to track devices and end users
makes it impossible to know how many AED units were actually fixed or taken out
of service during the study period because of these advisories... efforts should be
directed at developing a reliable system to locate and repair potentially defective
(AEDs) in a timely fashion."

That often-broken connection between AEDs installed in unknown locations and
FDA safety advisories is only one part of the larger challenge of maintaining such
devices in a fully-operation state over long periods of time.

What is believed to be the first academic study to assess the routine maintenance
and long-term functionality of a typical cluster of public AEDs was published in the
journal, Resuscitation, in 2009. University of lowa investigators visited business,
school and government building AED locations throughout Johnson County, lowa.
They wrote, "AEDS were frequently inaccessible and were noted to have depleted
batteries and/or expired AED pads... Consistent maintenance protocols need to be
implemented to insure that successful defibrillation is possible when a sudden

cardiac arrest occurs.”
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AEDs malfunctioned, patients died

A few months ago a team of researchers led by Dr. Lawrence Deluca of the
University of Arizona's Emergency Medicine Research Center published the result ,
of their study of FDA AED adverse event reports in the Annals of Emergency i
Medicine. They analyzed 1,150 instances in which an AED failed to operate

properly and the sudden cardiac arrest victim being treated died. The authors i
wrote that "data on device maintenance ...were frequently absent" and that
"underreporting, inadequate tools for analysis, and lack of structured data
collection" thwarted efforts to determine the cause of many AED failures in fatal
adverse events.

In its latest External Defibrillator Improvement Initiative Paper, the FDA
emphasizes the importance of enhancing the safety and effectiveness of AEDs as
well as the manual defibrillators used by emergency response teams. It notes,
"Over the past five years we have seen persistent safety problems with all types of
external defibrillators, across all manufacturers of these devices. From Jan. 1,
2005 to July 10, 2010, there were 68 recalls, exhibiting an increase from nine in
2005 to 17 in 2009, the last complete year for which data are available. During this
period, the FDA received more than 28,000 medical device reports (MDRs), which
also exhibited an increase from 4,210 in 2005 to 7,807 in 2009."

~ o~ o~

Hoag Levins is the Managing Editor of the LDI Health Economist. Hoagl @wharton.upenn.edu
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Lay Rescuer Automated External Defibrillator (‘“‘Public
Access Defibrillation”’) Programs
Lessons Learned From an International Multicenter Trial

Advisory Statement From the American Heart Association Emergency
Cardiovascular Committee; the Council on Cardiopulmonary,
Perioperative, and Critical Care; and the Council on Clinical Cardiology

Mary F. Hazinski, RN, MSN; Ahamed H. Idris, MD; Richard E. Kerber, MD; Andrew Epstein, MD;
Dianne Atkins, MD; Wanchun Tang, MD; Keith Lurie, MD

Abstract—Lay rescuer automated external defibrillator (AED) programs may-increase the number of people experiencing
sudden cardiac arrest who receive bystander cardiopulmonary resuscitation (CPR), can reduce time to defibrillation, and
may improve survival from sudden cardiac arrest. These programs require an organized and practiced response, with
rescuers trained and equipped to recognize emergencies, activate the emergency medical services system, provide CPR,
and provide defibrillation. To determine the effect of public access defibrillation (PAD) programs on survival and other
outcomes after SCA, the National Heart, Lung, and Blood Institute, the American Heart Association (AHA), and others
funded a large prospective randomized trial. The results of this study were recently published in The New England
Journal of Medicine and support current AHA recommendations for lay rescuer AED programs and emphasis on
planning, training, and practice of CPR and use of AEDs. The purpose of this statement is to highlight important findings
of the Public Access Defibrillation Trial and summarize implications of these findings for healthcare providers,
healthcare policy advocates, and the AHA training network. (Circulation. 2005;111:3336-3340.)

Key Words: AHA Science Advisory m defibrillation m heart arrest m fibrillation
= cardiopulmonary resuscitation

promoted the development of lay rescuer automated

external defibrillator (AED) programs to improve sur-
vival from out-of-hospital sudden cardiac arrest (SCA).1-3
These programs are also known as “public access” defibril-
lation (PAD) programs. The AHA has emphasized the im-
portance of organization, planning, and training to maximize
effectiveness of these programs.*

To determine the effect of PAD programs on survival and
other outcomes after SCA, the National Heart, Lung and
Blood Institute (NHLBI), the AHA, and others funded a large
prospective randomized trial. The results of this study were
published recently in The New England Journal of Medicine.
The purpose of the present statement is to highlight important
findings of the Public Access Defibrillation (PAD) trial and

S ince 1995, the American Heart Association (AHA) has

summarize implications of these findings for healthcare
providers, healthcare policy advocates, and the AHA training
network.

Background
Although estimates of the annual number of deaths caused by
out-of-hospital SCA in the United States vary widely,5-° the
AHA estimates that ~250 000 people die in the United States
each year from SCA outside the hospital setting.!'® At the time
of first heart rhythm analysis, ~40% of SCA victims dem-
onstrate ventricular fibrillation (VF), an abnormal heart
rhythm that causes the heart to quiver so that it is unable to
pump blood effectively.® It is likely that an even higher
proportion of people with SCA have VF at the time of collapse.
Many people who experience sudden VF cardiac arrest can

The American Heart Association makes every effort to avoid any actual or potential conflicts of interest that may arise as a result of an outside
relationship or a personal, professional, or business interest of a member of the writing panel. Specifically, all members of the writing group are required
to complete and submit a Disclosure Questionnaire showing all such relationships that might be perceived as real or potential conflicts of interest.

This statement was approved by the American Heart Association Science Advisory and Coordinating Committee on April 11, 2005. A single reprint
is available by calling 800-242-8721 (US only) or writing the American Heart Association, Public Information, 7272 Greenville Ave, Dallas, TX
75231-4596. Ask for reprint No. 71-0325. To purchase additional reprints: up to 999 copies, cail 800-611-6083 (US only) or fax 413-665-2671; 1000
or more copies, call 410-528-4121, fax 410-528-4264, or e-mail kgray @lww.com. To make photocopies for personal or educational use, call the
Copyright Clearance Center, 978-750-8400.

Expert peer review of AHA Scientific Statements is conducted at the AHA National Center. For more on AHA statements and guidelines development,
visit http://www.americanheart.org/presenter jhtml?identifier=3023366.

© 2005 American Heart Association, Inc.
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survive if bystanders act immediately. If VF is untreated, then
cardiac standstill will develop, and successful resuscitation
will be unlikely.!!

The AHA has traditionally used 4 links in a chain to
illustrate the important actions that can create a “chain of
survival” for victims of VF SCA.!2 These links are as follows:

1. Early recognition of the emergency and activation of the
emergency medical services (EMS) system (“9-1-17).

2. Early bystander cardiopulmonary resuscitation (CPR).

3. Early delivery of a shock with a defibrillator.

4. Early advanced life support.

Bystanders can now perform 3 of the links in this chain.
Bystander recognition of the emergency and EMS activation
are critical first steps in response to an SCA, ensuring that
basic and advanced life support providers are dispatched to
the site of the arrest. In most communities, the time interval
from collapse to the arrival of EMS personnel is 7 to 8
minutes or longer. This means that the victim depends on the
actions of bystanders and local rescuers to perform the first 2
or 3 links in the chain of survival during the first minutes after
SCA. '

Bystanders need to provide immediate CPR for victims of
SCA. CPR provides blood flow to the heart and brain. In
addition, CPR increases the likelihood that a shock delivered
by a defibrillator will terminate the VF and that the heart will
resume an effective rhythm after defibrillation. These effects
of CPR appear to be particularly important if shock delivery
does not occur for =4 minutes after collapse.'? Defibrillation
does not “restart” the heart; defibrillation stops VF and allows
the heart to resume a normal rhythm. In the first few minutes
after defibrillation, the heart rhythm may be slow and the
heart may not pump blood effectively. CPR may be needed
for several minutes after defibrillation until adequate heart
function resumes.!*

Lay rescuers can use computerized devices called AEDs to
deliver a shock to victims of VF cardiac arrest. The rescuer
attaches the AED to the victim with adhesive pads or
electrodes. The AED records and analyzes the victim’s ECG
rhythm, informs the rescuer if a shock is needed, and provides
voice and audio prompts to guide the rescuer through all steps
of AED use. The AED computerized algorithms that are used
to analyze the victim’s heart rhythm are accurate. AEDs will
deliver a shock only when VF or its precursor, rapid ventric-
ular tachycardia, is present and will not deliver a shock to a
person with a normal heart rhythm.!5

The success of the actions of rescuers at the scene of an
SCA is time critical. Several studies have documented the
effects of time to defibrillation and the effects of bystander
CPR on survival from SCA. For every minute that passes
between collapse and defibrillation, survival from witnessed
VF SCA falls 7% to 10% if no CPR is provided.!! When
bystander CPR is provided, the fall in survival is more
gradual and averages 3% to 4% per minute from collapse to
defibrillation,!16 CPR can double!!!s or triple!? survival
from witnessed SCA at any interval to defibrillation.

Lay rescuer AED programs may increase the number of
SCA victims who receive bystander CPR and can reduce time

Lay Rescuer Defibrillator Programs 3337

to defibrillation. These programs require an organized and
practiced response with rescuers trained and equipped to
recognize emergencies, activate the EMS system, provide
CPR, and provide defibrillation. Small studies of lay rescuer
AED programs in airports'® and casinos!'2° and with police
officers'42!-23 have demonstrated a 49% to 74% survival rate
from out-of-hospital witnessed VF SCA when immediate
bystander CPR is provided and defibrillation occurs within 3
to 5 minutes of collapse. These high survival rates, however,
are attained only in programs that reduce time to
defibrillation.?*

The PAD Trial

The PAD trial involved 993 facilities in 24 urban and
suburban regions in North America and reported outcomes
from 239 episodes of out-of-hospital SCA with attempted
resuscitation.’ A facility was included if it had a history of at
least 1 out-of-hospital cardiac arrest every 2 years or if at least
1 out-of-hospital cardiac arrest was predicted during the study
period. Each study site was required to have clearly defined
geographic boundaries and a typical EMS response interval
of 3 to 15 minutes.

Methods

Participating sites were urban and suburban communities
served by EMS systems that provide advanced life support.
Each site identified distinct units within their service area (eg,
buildings, public areas). These units were randomly allocated
to train and equip volunteers to provide either CPR only or
CPR plus AED response. All of the volunteer rescuers
received rigorous, standard training to recognize SCA, phone
9-1-1, and perform CPR according to AHA recommenda-
tions. Volunteers at the sites offering CPR plus AED response
also were trained and equipped to use AEDs. At CPR-plus-
AED sites, AEDs were placed to enable volunteers to retrieve
and deliver an AED to a victim of SCA within 3 minutes of
collapse.

The trial was conducted from July 2000 through September
2003. Approximately 20 000 volunteers received training in
programs that offered frequent retraining and refresher drills.
More than 1600 AEDs were placed to conduct the trial. Most
(84%) of the study facilities were in public locations such as
recreational facilities and shopping centers. Additional details
of the study design and methodology have been published.?

Results
In the units providing only bystander CPR, 15 of 107 persons
experiencing definite cardiac arrest (ie, an arrest of cardiac
origin with rhythm identification) survived to hospital dis-
charge. In the units providing bystander CPR plus AED
response, 30 of 128 victims of definite cardiac arrest survived
to discharge. This increase in the number of survivors of
definite cardiac arrest in units with CPR plus AED response
compared with the number of survivors in the units providing
CPR response alone was statistically significant (P<<0.05).26
In this study, nearly two thirds of all victims of SCA in
both groups received bystander CPR. Compared with sites
with CPR-only response, sites with CPR plus AED response
had a shorter interval from collapse to first rhythm assess-
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mission from Becker et al.2? Copyright 1998 American Heart
Association.

ment (6 versus 8.7 minutes) and a higher incidence of VF
(57% versus 47%). These differences were statistically sig-
nificant. No inappropriate shocks were delivered. Adverse
events were rare and consisted chiefly of stolen AEDs and
transient psychological stress among rescuers.

It is important to note that residential sites represented
~16% of the study sites and accounted for 28% of the cardiac
arrests but <5% of the survivors. The study lacked statistical
power to detect whether lay rescuer AED programs increase
survival from SCA in residential settings.

Implications for Public Policy

Estimates of the incidence of SCA in the United States vary
widely because SCA is not a reportable disease or cause of
death. In the PAD study, the observed number of cardiac
arrests during the study period was substantially lower
(<50%) than the number predicted. This correlates with
recent data suggesting that the incidence of SCA may be 0.5
per 1000 adults >35 years old.5” To quantify the problem and
evaluate the effect of any interventions designed to reduce
death from SCA, this cause of death must be reportable.

EMS databases may enable the identification of sites of
cardiac arrests to better pinpoint priority sites for lay rescuer
AED programs. Although the organization of information in
state EMS databases varies widely, recent attempts to collect
national EMS data have been encouraging.

The PAD trial® confirms the value of the elements of the
chain of survival in improving the outcome of SCA. The trial
supports current AHA recommendations for lay rescuer AED
programs and the emphasis on planning, training, practice of
CPR, and use of AEDs. Early recognition, early CPR, and
early defibrillation all contribute to an increased chance of
survival from out-of-hospital SCA. The authors note that if
the increased number of survivors from the PAD trial is
extrapolated to all episodes of out-of-hospital SCA that occur
in public locations annually in the United States, then ~2000
to 4000 additional lives can be saved every year with
widespread implementation of lay rescuer community AED
programs. This would require the placement of AEDs in those

public locations with a high incidence or likelihood of SCA
(see the Figure).?’

In the PAD trial, survival with structured lay rescuer
programs that included bystander CPR response was higher
than previously reported by traditional EMS systems.> This
implies that public sites that do not provide AED programs
may still improve survival from SCA by training volunteers
to recognize cardiac arrest, phone 9-1-1, and give bystander
CPR before the arrival of EMS providers. .

Lay rescuer AED programs will be most cost effective if
they are present at sites where at least 1 witnessed SCA is
likely to occur every few years. In the PAD trial, sites were
enrolled if there were at least 250 adults >50 years old
present at the site during waking hours (=16 hours per day).
Other criteria (eg, presence of high-risk persons) that can be
used to select AED program sites are posted on the AED
website (http://www.americanheart.org/ecc/PAD).

It is important to note that the PAD trial was not designed
to evaluate home defibrillation or defibrillation provided by
untrained rescuers. A national study is under way to evaluate
home defibrillation, and the results of this study are expected
to provide additional information about the potential benefits
of home AED programs.

The AHA recommends critical elements for lay rescuer
AED programs: healthcare provider oversight and planning,
training of anticipated rescuers in CPR and use of the AED,
link with the EMS system, and a plan for maintenance and
quality improvement monitoring.* The AHA has particularly
emphasized the importance of training rescuers and the
development and practice of a structured response plan. Even
in the PAD trial, with rescuers trained to respond to SCA,
resuscitation was attempted for only half of the witnessed
SCA victims, and the on-site AED was used for only about
one third of SCA victims. These findings suggest that
rescuers may need more training or practice than that offered
in the study and document that the mere presence of an AED
does not ensure that it will be used when SCA occurs.

The selection of sites for potential lay rescuer AED
programs and the placement of the AEDs within the site are
important in the planning for the program. Published data
about the most likely sites of SCA in the community?? can be
used to identify potential sites for these lay rescuer AED
programs (see the Figure). The AHA recommends that the
AEDs be placed in the site so that they can be reached within
a 1- to 1.5-minute brisk walk from any location.

Implications for Future AHA Activities

The promotion of PAD programs is an important component
of the AHA’s comprehensive strategy to prevent heart disease
and stroke through risk factor prevention, identification and
control, early identification and treatment of acute events, and
prevention of recurrent events. The PAD trial results validate
the importance of the AHA chain of survival in improving
outcome from out-of-hospital witnessed SCA. The results-
document the importance of program planning, rescuer train-
ing, the link with the local EMS system, and a system of
device maintenance and quality improvement monitoring in
lay rescuer AED programs to improve outcome from SCA.
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All states have passed legislation or regulations that allow lay
rescuer AED programs, but the heterogeneity of the state laws
has created confusion for lay rescuers and has complicated
attempts to establish lay rescuer AED programs. An AHA
scientific statement is being developed that will delineate critical

Lay Rescuer Defibrillator Programs 3339

The PAD trial resuits are being carefully reviewed by AHA
resuscitation experts to refine recommendations for resusci-
tation and lay rescuer AED programs. In addition, the
researchers gained experience in obtaining community in-
formed consent and institutional review board approval.?8 For

further information about lay rescuer AED programs, see
http://www.americanheart.org/ecc/PAD.

state legislative components and implementation strategies for
lay rescuer AED programs.
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Automated external defibrillator use at NCAA
Division Il and Hll universities

J A Drezner,! K J Rogers,2 J G Horneff?

ABSTRACT

Objective The placement of automated external
defibrillators {AEDs) at collegiate sporting venues is a
growing trend. The purpose of this study was to inves-
tigate the prevalence, location and past utilisation of
AEDs at National Collegiate Athletic Association (NCAA)
Division !l and Ill universities.

Design Cross-sectional survey.

Setting NCAA Division I and Ill universities.
Participants Questionnaires were mailed to the head
athletic trainer at NCAA Division Il and 1Il {N=711)
colleges and universities in the fall of 2003. Findings
were compared to previousty published results at
Division | institutions.

Main outcome measure Prevalence, location and
past utilisation of AEDs.

Results Completed surveys were returned by

254 NCAA Division Il and |l institutions for a 35.7%
response rate {254/711). 205 (81%) institutions had at
least one AED in the university athletic setting, with a
median of 2 AEDs per institution {range 1-9). Athletic
training rooms (75%) were the mast likely location to
place an AED. Twelve cases of AED use for sudden
cardiac arrest were reported with 67% (8/12) occur-
ring in older non-students, 16% (2/12) in intercollegiate
athletes and 16% (2/12) in students (non-intercollegiate
athletes). The AED deployed a shack in eight cases.

8 of 12 (66%) victims were immediately resuscitated,
but only 4 survived to hospital discharge (overall
survival 33%). None of the intercollegiate athletes or
students survived.

Conclusions Most NCAA Division Il and [l institutions
that responded to the survey have implemented AEDs
in their athletic programs, although they have a lower
prevalence of AEDs than previously reported at Division
| universities. Although no benefit was demonstrated in
a smali number of intercollegiate athletes, AEDs were
successfully used in older individuals on campus with
cardiac arrest.

The presence of automated external defibrillators
(AEDs) has grown significantly in the collegiate
athletic setting since the late 1990s.1 2 The success
of public access defibrillation programs combined
with an increased awareness of sudden cardiac
arrest (SCA) in the athletic population and the
desire to prevent a catastrophic sudden cardiac
death (SCD) has led to a greater emphasis on emer-
gency preparedness and the prompt availability of
AEDsS

SCA is the leading cause of death in young
athletes,? butidentification of athletes with under-
lying cardiovascular disease is difficult as many of
these athletes are asymptomatic and do not have
abnormal findings on a physical exam. Four of

five athletes who suffer a SCD have no premoni-
tory symptoms before their SCA.® Thus, cardiac
arrest is often the sentinel presentation of their
cardiovascular disease, emphasising the need for
appropriate emergency planning and secondary
prevention of SCD.

In the treatment of SCA, prompt recognition
of SCA combined with early cardiopulmonary
resuscitation (CPR) and early defibrillation are
critical. The time from cardiac arrest to defibrilla-
tion is the strongest determinate of survival, with
survival rates declining approximately 7-10%
with each minute defibrillation is delayed.® A tar-
get goal of <3-5 min from the time of collapse
to the first shock in response to a cardiac arrest
has been recommended by the American Heart
Association and an Inter-Association Task Force.®
7 Emergency preparedness for SCA requires a
comprehensive and coordinated response plan,
reviewed and practiced by targeted responders
at least annually and has the potential to benefit
student-athletes and other persons at athletic
events such as spectators, coaches and other indi-
viduals on campus.®8

The presence and utilisation of AEDs at National
Collegiate Athletic Association (NCAA) Division 1
institutions has been previously reported.! 2 The
purpose of this study was to investigate AED
prevalence and past utilisation at NCAA Division
II and I institutions.

METHODS

Study design

The study was a retrospective survey with ques-
tionnaires mailed to the head athletic trainers
at NCAA Division I and III (N=711) colleges
and universities in the fall of 2003. The study
design was similar to a previous study of NCAA
Division I institutions completed by the authors?
and used a similar questionnaire with minor
modifications to gather more specific information
about each AED use. A single follow-up letter or
email request was sent over a 2-month period if
a response was not received within 4 weeks of
the initial mailing. Head athletic trainers were
surveyed as a likely individual to have knowledge
of AEDs and past utilisation within the college
athletic setting.

The outcome measures analysed included: (1)
prevalence and location of AEDs at Division II
and III universities, (2) past AED utilisation and
(3) obstacles to implementing AEDs. AED preva-
lence and location were also compared to our find-
ings at NCAA Division I universities.?

The institutional review board of the University
of Pennsylvania approved the study.
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Statistical analysis

Collected data were analysed by descriptive statistics using
SPSS V.11.0 (SPSS, Chicago, Illinois, USA). Division II and III
universities were subdivided based on their NCAA classifica-
tion to measure and identify factors on university or athletic
resources affecting AED usage. The immediate resuscitation
rate and deployment of a shock were measured in the event of
an SCA event and use of an AED. Demographic information
was calculated based on the age range of the SCA victim and
subsequently divided into groups based on their activity on
campus: older non-student (such as spectators, coaches, offi-
cials or other attendees on campus), intercollegiate athlete or
student non-intercollegiate athlete.

RESULTS

Completed surveys were returned by 254 NCAA Division
II and III institutions for a response rate of 35.7% (254/711);
96/254 (37.8%) of Division Il institutions and 158/254 (62.2%)
of Division III institutions returned surveys. The head athletic
trainer completing the survey was employed at the school for
an average of 8 years (range of 1-43). The cost of each AED
ranged from US$0 (ie, donated) to US$5000 with an average
cost of US$2270 per AED.

Location and prevalence

Two hundred and five (81%) institutions of 254 respondents
had an at least one AED inthe university athletic setting (74/96
(77 %) of Division II institutions; 128/158 (81%) of Division 111

Table 1 Loéation of AEDs at NCAA Division Il and Il institutions

institutions), with a median of 2 AEDs per institution (range
1-9). Institutions had AED:s for an average of 3.18 years (range
of 1-7 years; 1998-2004). Schools were more likely to acquire
their AED in recent years, with the greatest number of schools
(50) acquiring their AED in 2003. Athletic training rooms
were the most likely location to store an AED, with 75.6% of
schools having at least one AED (range 1-4) located in their
athletic training room. Locations for AEDs on other parts of
campus are described in table 1.

AED vuse and outcomes

Twelve AED uses to treat SCA were reported by 12 institu-
tions (4.7% of all respondents). The details and outcomes of
these cases are summarised in table 2. Athletic trainers pro-
vided the AED used in 5 of 12 (42%) cases, and campus police
responded with the AED in 4 of 12 (33%) cases. The setting of
the SCA was primarily at a recreation/fitness facility (5) or an
intercollegiate athletic practice or competition (3); two events
also occurred on campus and one event occurred each at an
intramural competition and a swimming facility.

Eleven of 12 cases involved a witnessed collapse. In 7 of 11
cases with a witnessed collapse, it was reported that the SCA
victim did not have a pulse or spontaneous respirations for any
amount of time after collapse. CPR was initiated before the
application of the AED in 11/12 cases. The average time from
collapse to initiation 6f CPR was 80 s (range <30 s to 3—4 min),
with CPR initiated in <30 s in five of the cases. The average
time from full cardiopulmonary arrest to application of the
AED was 3.27 min (range <30 s to 10 min) in the 11 cases that
reported this information. ' )

The AED deployed a shock in 10 cases. Four SCA victims

Location Percentage Range received multiple shocks; three cases reported two shocks and
Athletic training room 156 0-4 one case had four shocks (average=1.75 shocks per case).
Recreation centre 341 0-3 The ‘SCA victims included three spectators (25%), two
Campus police 337 0-15 intercollegiate athletes (16.6%), two student non-intercolle-
Basketball facility 23.2 0-2 giate athletes (16.6%), two attendees on campus (16.6%), one
Other 22.4 0-3 retired faculty (8.3%), one campus staff member (8.3%) and
Student health centre 107 0-1 one senior athlete (8.3%). The age range of SCA victims was
Football facility 8 0-2 20-80 years of age (mean=50). Students or student-athletes
Swimming centre 8.8 0-1 represented 33% (4/12) of SCA cases, and older non-students
Baseball facility 5.4 0-2 represented 67 % (8/12) of SCA cases.
lce hockey 54 0-1 Eight of 12 (66%) victims were immediately resuscitated
Crew facility 0.5 0-1 with return of spontaneous circulation at the site of the SCA,
AED, automated external defibrillator; NCAA, National Collegiate Athletic but only four survived to hospital discharge (overall survival
Association. 33%). None of the four students (two intercollegiate athletes
Table 2 Details and outcomes of SCA cases
: Time to first
Person ) Age Setting AED source shock Cause of SCA . Outcome
1 Intercollegiate athlete 21 Practice Firefighters 8-10 min Hypertrophic cardiomyopathy Died at the scene
2 Spectator 70 On campus EMT NA Coronary artery disease Died at the scene
3 Retired facuity n Rec centre ATC 3 min Previous cardiac history (likely CAD) Survived to hospital discharge
4 Other attendee on campus 50 On campus Police NA Unknown Unknown
5 Spectator 62 Game ATC 3 min Unknown Died in the emergency room
6 Intercollegiate athlete 27 Rec centre Police 5-7 min Massive myocardia! infarction Died in the emergency room
7 Campus staff member 60 Rec centre Palice 1-2 min Previous cardiac history {likely CAD} Died in the emergency. room
8 Spectator 60 Game ATC 1 min Arrhythmia Survived to hospitai discharge
9  Student non-intercoliegiate athlete 20 Rec centre ATC 3—-4 min Ventricular fibrillation {autopsy negative} Died in the emergency room
10 Senior athlete 80 Swimming pool ATC 1.5 min Previous cardiac history {likely CAD) Survived to hospital discharge
11 Student non-intercollegiate athlete 20 Intramural Police 5 min Cardiomegaly Died at the scene
12 Other attendee on campus 54 Rec centre Public 455 Myocardial infarction Survived to hospital discharge

AED, automated external defibrillator; ATC, certified athletic trainer; CAD, coronary artery disease; EMT, emergency medical technician; Rec, recreation; SCA, sudden

cardiac arrest.
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and two non-intercollegiate athletes) survived to hospital dis-
charge. Of the older victims, four of eight (50%) survived to
hospital discharge.

Arrival of an ambulance took between 2 and 20 min after

initial activation of the emergency medical services (EMS) sys- -

tem (mean=7.9 min; 10 incidents reported). For the four cases
of SCA that occurred during exercise, one occurred at rest after
practice, two during moderate intensity exercise and one dur-
ing heavy exercise. The cause, profile and outcome of SCA
events are described in table 2.

Obstacles to implementing AEDs

Forty-six of 49 schools without AEDs provided information
about their obstacles to acquiring and implementing AEDs.
Eleven institutions responded that AEDs were purchased but
not yet installed on campus, 22 were currently debating the
need for AEDs, 7 had not addressed the need for AEDs and 6
addressed the issue and chose not to purchase AEDs. Twelve
institutions stated that money and resources were the primary
obstacle to implementing an AED, and one cited medical-legal
concerns. Five respondents without AEDs wished they had an
AED for a past situation when one was not available. These
situations included one elderly fan collapsed during a match;
one spectator died of a heart attack during a game; one fan had
a heart attack and survived; one athlete suffered syncope and
was later diagnosed with hypertrophic cardiomyopathy and
one athlete suffered an arrhythmia during exercise.

Comparison to Division |

This study followed a similar survey by the authors on the
prevalence, location and utilisation of AEDs at Division I ath-
letic programs conducted in the same year (2003).% Ninety per
cent of Division I institutions had at least one AED at selected
athletic venues, compared to 77% of Division II and 81% of
Division HI institutions (fig 1). Division [ universities had
‘twice the median number of AEDs per institution compared
to Division II and IIl including when adjusted for the number
of intercollegiate athletes (fig 2 and 3). The athletic training
room was the most common location to place an AED in all
Divisions.

DISCUSSION
The single greatest factor affecting survival after SCA is the

time interval from arrest to defibrillation.® Survival rates .

from out-of-hospital cardiac arrest using the traditional EMS
system in the USA are <5%.1712 The placement of AEDs in
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Figure 1 Prevalence of automated external defibrillators at National
Collegiate Athletic Association Division |, Il and Ill institutions.
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public locations where cardiac arrest commonly occurs, such
as airports, casinos, shopping malls and other highly traf-
ficked areas, has proven to be an effective strategy to improve
survival from SCA.13-7 Jorgenson ef al*® found the rate of AED
use was 11.6% per year in public places such as malls, residen-
tial buildings and recreational facilities and that lay responders
could successfully use AEDs in an emergency situation without
harm or injury to patients, bystanders or the operators. Recent
advances in technology have further simplified operation of an
AED, improved effectiveness and accuracy and reduced cost. '

Lay rescuer and public access defibrillation programs are
designed to shorten the time interval from SCA to shock
delivery. These programs train lay rescuers and first respond-
ers in CPR and AED use and place AEDs in high-risk public
locations for SCA. Studies of rapid defibrillation using AEDs
with non-traditional first responders and trained or untrained
laypersons have demonstrated survival rates from 41% to 74%
if bystander CPR is provided and defibrillation occurs within
3-5 min of collapse.? 14-17 1923 Key elements to the success
of these programs include training of motivated responders in
CPR and AED use, a structured and practiced response and
short response times.

In the collegiate athletic setting, AEDs provide a means of
early defibrillation for young athletes and for other individuals
on campus who may experience an unexpected cardiac arrest.
At Division I universities, Drezner et af found that older non-
students such as spectators, coaches and officials accounted
for 77% of SCA cases at collegiate sporting venues and that
treatment with an AED provided a survival benefit with a 54%

Median # of AEDs

Div I

DivIA DivIAA DivIAAA Divll

Figure 2 Median automated external defibrillators per institution.
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Figure 3 Automated external defibrillators per 100 student-athletes.
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overall immediate resuscitation rate.? Coris et al also demon-
strated that four of five AED uses on a Division I campus were
used for treatment of SCA in spectators and athletic depart-
ment staff rather than intercollegiate athletes, and the survival
rate to hospital discharge was 61%.%*

This is the first study to investigate AED utilisation at
NCAA Division II and III athletic programs. This study was
a retrospective survey and limited by a low response rate, the
potential for recall bias and the potential under-reporting of
SCA cases if unknown to the athletic trainers completing the
questionnaire. The prevalence of AEDs found in this study
also may have been influenced by responder bias, with those
universities having AEDs being more likely to respond to the
survey.

Similar to Division I,224 this study demonstrated a 50% sur-
vival rate for older non-students who suffer SCA at Division II
and 11 institutions if treated promptly with an AED. AED use
for SCA also was more likely in an older non-student than in
a student or student-athlete. None of the four intercollegiate
athletes or students with SCA survived. This finding is similar
to initial reports of AED utilisation in the college athletic set-
ting that did not identify a survival benefit in a small number
of intercollegiate athletes with SCA.22425 Drezner et a6 also
reported a poor overall survival rate of only 11% for exercise-
related SCA in the youth from 2000 to 2006 in the USA.26 The
reasons for the lower survival rate in athletes is only specula-
tive but could be due to delayed rescuer recognition of SCA or
a higher prevalence of cardiomyopathy that may become more
resistant to defibrillation.

More recently, preliminary findings from the National
Registry for AED Use in Sports demonstrate improved sur-
vival for student-athletes with SCA in the high school ath-
letic setting.?” Upon review of 1710 nationwide high schools
with on-site AED programs, 36 (2%) schools reported a case
of AED utilisation within a 1-year period from July 2006 to
June 2007. Twenty-two of the cases were in older non-students
and 14 cases were in high school student-athletes. The overall
survival rate to hospital discharge was 64% for both student-
athletes and older non-students with SCA.?” These findings
strongly support the value of on-site AED programs for the
treatment of SCA in young athletes.

A critical component to emergency planning for SCA in
athletics is to individualise response plans to account for the
geography of the area covered, location and distances between
athletic venues, the likely first responders to an emergency and
the number of AEDs available for distribution. Most Division
1l and III athletic programs responding to this study had only
1-2 AEDs. Placement of the AED in a central location accessi-
ble to many potential responders, such as the athletic training
room, may provide the best strategy to achieve early defibrilla-
tion at multiple locations. In this study, the AED was brought
to the scene of SCA by responding emergency personnel in 6 of
12 cases (campus police in four cases and emergency medical
technicians or firefighters in two cases). Division Il and I uni-
versities had a higher reliance on the EMS system to achieve
early defibrillation than did Division I universities.? This is
probably related to the presence of more AEDs distributed at
a wider number of athletic facilities in Division I programs, a
finding that could reflect disparities in financial resources.

All potential first responders to SCA—coaches, administra-
tors, athletic trainers and campus security personnel—must
know the locations of an AED on campus. In this study, the
most common setting for AED use was exercising at a recre-
ational facility (5 of 12 cases). A communication system also

Br J Sports Med 2011;45:1174-1178. doi:10.1136/bjsm.2009.070052

' _“What‘is, ainiaad_y kngw;l on this topic

» The placement of automated external defibrillators {AEDs)
in public locations shortens the time to defibrillation in
the treatment of sudden cardiac arrest and is an effective
strategy to improve survival.

» In the collegiate athletic setting, AEDs provide a means
of early defibrillation for student-athletes and for other
individuals on campus who may experience an unexpected
cardiac arrest. ‘

» AED use for sudden cardiac arrest (SCA) at coilegiate
athletic venues is more likely in an older non-student than
in a student or student-athiete.

» Prompt utilisation of an AED provides a high survival
rate for older non-students who suffer SCA at National
Collegiate Athletic Assaciation Division Il and |
universities.

needs to be developed to activate both the EMS system and
the local response team so the AED can be brought to the site
of SCA as quickly as possible. Integration of the AED program
with the local EMS system also has been shown to increase
survival from SCA.?128

In conclusion, most NCAA Division II and III institutions
that responded to this survey have implemented AEDs in their
athletic programs, although they have a lower prevalence of
AEDs than previously reported at Division I institutions. AED
programs should be part of a comprehensive emergency plan
for SCA that includes an effective communication system,
training of potential first responders in CPR and AED use,
acquisition of appropriate emergency equipment and routine
practice and review of the response plan. Early defibrillation
and decreasing response times are critical to improving sur-
vival rates for SCA in the athletic setting.
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ACOEM POSITION STATEMENT

Automated External Defibrillation in the Occupational Setting

On November 13, 2000, President Clinton
signed into law H.R. 2498, the Cardiac Ar-
rest Survival Act, designed to expand the
availability of automated external defibril-
lators (AEDs) in public settings and that
required the Secretary of the Department
of Health and Human Services to establish
guidelines for the placement of AEDs in
buildings owned or leased by the federal gov-
ernment. In May 2002, President Bush signed
into law the Community Access to Emer-
gency Devices Act within H.R. 3448 (sec-
tions 159, 312, and 313) of the Public Health
Security and Bioterrorism Response Act, and
on June 12, 2002, he finalized this as Public
Law 107-188. The provisions authorized the
availability of grants to states and localities
for the purchase and placement of AEDs in
public places where cardiac arrests are likely
to occur and encouraged private companies to
purchase AEDs and to train employees in car-
diopulmonary resuscitation (CPR) and emer-
gency defibrillation.

To support AED federal legislation,
to increase awareness and value, and to of-
fer . recommendations about AEDs in the
occupational setting, the American Col-
lege of Occupational and Environmental
Medicine (ACOEM) has included the AEDs
in the Workplace Web site, containing sur-
vey data, case studies, reference database,
and other academic and practice resources,
in their Health and Productivity Management
Center.! ACOEM also issued in 2001, and
reaffirmed in 2006, a position statement on
AED:s in the workplace.? This document up-
dates that statement by addressing the follow-
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ing topics: (1) history and overview of AEDs; ‘

(2) epidemiology, morbidity, mortality, and
incident locations; (3) sudden cardiac arrest
(SCA) and the “chain of survival” paradigm;
(4) AED technologies; (5) public-access de-
fibrillation; and (6) guidance for the use of
AEDs in occupational settings.

HISTORY AND OVERVIEW
OF AEDS

Making its debut in 1979, the term
“AED” commonly refers to any device that
analyzes cardiac rhythm and enables the de-
livery of an electric shock when necessary.’
Utilizing solid-state circuitry and microcom-
puter technologies, AEDs identify ventricu-
lar fibrillation (VF) and ventricular tachycar-
dia (VT) then voice prompts a user to pre-
pare for delivery of a shock. Two modes of
AED are available. An “automated” AED an-
alyzes then prompts a user to press a button
to deliver a shock. Some AEDs are multi-
functional and can be set to operate in “auto-
matic” mode, which analyses and delivers a
shock without a user prompt.

Annual sales and the total number of
AEDs in the United States are difficult to con-
firm, One study published in 2006 estimated
that more than 200,000 are sold annually for
public use in the United States.* A 2011 in-
dustry report estimated that total US sales
in 1996 were approximately 18,645 devices,
and by 2006 total sales had reached more than
775,000, an increase of 30% per year over the
decade.’ Annual revenue forecasts for the de-
fibrillator market by 2015 are estimated to be
$1.7 billion in the United States,* and when
implantable cardioverter defibrillators are in-
cluded, in excess of $11 billion globally.®

Submitting key words, “automated ex-
ternal defibrillator,” to the National Library
of Medicine’s pubmed.gov search site pro-
duces more than 11,000 scholarly papers
written about AEDs including clinical and
field reports. Although some devices have
had safety alerts and recalls commonly at-
tributed to manufacturer quality control,*’
most research has demonstrated that overall,
devices are safe, effective, accurate, and in-
creasingly cost-effective.¥12 As AEDs are
easy to transport due to reduced size and
weight (less than 7 pounds), and because
federal and state legislation enables and pro-
vides liability protection to acquirers and
users,'* AEDs are a standard of care de-
vice for health and allied health providers and
are commonly available within medical insti-
tutions and for emergency medical services

JOEM o

and fire departments, and police officers.!+1¢

More than 30 years of evidence has also
shown that little or no training or educa-
tion is required for proper use,'’~% because
devices have ecasy-to-follow audio and vi-
sual prompt instructions,?!~23 or operate au-
tomatically without user decision making af-
ter pads are placed on the chest of the pa-
tient. For these reasons, AEDs are commonly
available for voluntary emergency first aid re-
sponders and untrained bystanders who may
be present at the scene of a cardiac arrest.
This open access is promoted in part because
the 2010 International Consensus on Car-
diopulmonary Resuscitation and Emergency
Cardiovascular Care Science with Treatment
Recommendations published by the Interna-
tional Liaison Committee on Resuscitation
(ILCOR), which represents principal resusci-
tation organizations worldwide including the
American Heart Association (AHA), Euro-
pean Resuscitation Council, and the Heart
and Stroke Foundation of Canada has rec-
ommended that “AED use should not be re-
stricted to trained personnel. Allowing the
use of AEDs by persons without prior formal
training can be beneficial and may be lifesav-
ing. Because (however) even brief training
improves performance (eg, speed of use, cor-
rect pad placement), it is recommended that
training in the use of AEDs be provided.”
As rapid use saves lives, AEDs are
available for lay citizens across a broad spec-
trum of private and public locations including

" airports, casinos, community centers, educa-

tional institutions, and sports and shopping
centers, and in tens of thousands of occupa-
tional settings where they are provided for
use by health care and nonmedical first aid
responders. Indeed, data collected from May
1, 2006, to April 30, 2007, from the Resus-
citation Outcomes Consortium; an observa-
tional study involving 13,769 out-of-hospital
cardiac arrests from 10 North American sites
(8 US and 2 Canadian), showed that overall
survival to hospital discharge was 7%, sur-
vival with bystander CPR but no AED was
9%, and when an AED was used and shock
delivered survival was 38%.2

EPIDEMIOLOGY, MORBIDITY,
MORTALITY, AND INCIDENT
LOCATIONS :

Cardiovascular diseases (CVD), in-
cluding coronary heart disease and SCA, re-
main significant concerns to general pub-
lic health and the occupational setting in
particular. According to the 2011 statistical
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update provided by the AHA an estimated
82,600,000 American adults have one or
more types of CVD.?8 Of these, 40,400,000
are estimated to be younger than 60 years.
Total CVD includes 76,400,000 people with
high blood pressure, 16,300,000 with coro-
nary heart disease, 7,900,000 who experi-
enced myocardial infarction, 9,000,000 with
angina pectoris, 5,700,000 with heart failure,
and 7,000,000 who experienced a stroke.

The AHA noted that CVD accounted
for 33.6% (813,804) of all 2,243,712 deaths
in 2007 (the most recent data available), an
average of one death every 39 seconds.”
Data have also indicated that approximately
one of every six or 406,351 deaths in the
United States resulted from coronary heart
disease. The AHA estimate for 2011 is that
785,000 Americans will have a new coronary
attack, approximately 470,000 will have a
recurrent attack, and an additional 195,000
silent first myocardial infarctions will be
identified.

A significant number of cardiac ar-
rests occur in out-of-hospital locations. Out-
of-hospital cardiac arrests data collected by
emergency medical service programs in Seat-
tle and King County, Washington, from Jan-
vary 1, 1990, through December 31, 1994,7
revealed that public sites represented 16% of
incidents. The Resuscitation Outcomes Con-
sortium examined the period 2005-2007 for
seven US sites (Alabama, Dallas, Iowa, Mil-
waukee, Pittsburgh, Portland [Oregon], and
Seattle and King County) and three Cana-
dian sites (Ottawa, Toronto, and Vancouver)
and reported 12,930 out-of-hospital cardiac
arrests, of which 15.8% occurred in public
locations.”® In a 2007 report of the Save
Hearts in Arizona Registry and Education
program, which reviewed emergency medi-
cal services (EMS) first-care reports submit-
ted voluntarily by 30 municipal fire depart-
ments responsible for approximately 67% of
Arizona’s population, the total number of out-

of-hospital adult arrests of presumed cardiac .
etiology reported statewide was 1097.2 Of

these, 15% occurred in public locations.

There are several electrical abnormal-
ities that result in SCA, but the majority
of deaths begin with an initial rhythm of
VFE3%-32 If VF is not treated quickly, nearly
all patients degenerate to asystole,”® which is
fatal.>* In patients known to have ischemic
heart disease, the out-of-hospital cardiac ar-
rests incidence of VF and VT is 80% to
90%.%

Over the past three decades, the
recorded incidence of VF or pulseless VT
as the initial thythm encountered by EMS in
out-of-hospital cardiac arrests has decreased
significantly,*6-3 from approximately 70% to
23%,25:38 with an overall incidence of 26%.%
Ventricular fibrillation or VT is higher for
bystander-witnessed events in public and oc-
cupational settings, because bystanders ar-

rive sooner than EMS; thus, survival to hos-
pital discharge is nearly three times higher
when an AED is applied by a lay responder
after a cardiac arrest in a public location than
in a private home where the initial assess-
ment and responses are primarily made by
EMS (34% vs 12% for arrests at home).”
The consensus of science to correct VF and
pulseless VT is immediate chest compres-

sion followed by a single electric shock with -

a controlled dose and duration of energy fol-
lowed by resumption of chest compressions.
If circulation does not return, this is followed
by a sequence of compression and electric
shock with the same or with increasing en-
ergy levels.®

Cardiopulmonary resuscitation with-
out electric therapy may sustain a patient in
VF for a short time but only rarely restores an
organized rhythm. Indeed, performing CPR
in the period of 1.5 to 3 minutes before de-
fibrillation does not necessarily improve sur-
vival for patients with out-of-hospital VF or
pulseless VT.*+%2 And delaying CPR even for
AED thythm assessment is associated with
decreased probability of conversion of VF
to another thythm,*>% As return of an ad-
equate perfusing rhythm requires immediate
application of the combination of CPR, de-
fibrillation, and pharmacotherapy as soon as
possible after arrest, establishing controls to
support these enhances the probability of sur-
vival.

SUDDEN: CARDIAC ARREST
AND THE CHAIN-OF-SURVIVAL
PARADIGM

Factors contributing to out-of-hospital
survival following SCA have been described
primarily in terms of a time-related, linear
chain-of-survival paradigm.**-*> The sequen-
tial interventions (links) leading to survival
are (1) early recognition and call for EMS;
(2) early initiation of basic life support CPR;
(3) early defibrillation (AED); and (4) early
advanced (cardiac) life support (ALS) pri-
marily involving drug intervention protocols.
Following the release of the 2010 Ameri-
can Heart Association Guidelines for Car-
diopulmonary Resuscitation and Emergency
Cardiovascular Care, a fifth link, integrated
post—cardiac arrest care, was added.*®

Sudden cardiac arrest survival has
been described as dependent on the sequen-
tial availability of the links although more ad-
vanced applications may jump ahead of lesser
ones. For example, if workplace allied health
personnel or the arriving community EMS
responders are not qualified or prepared to
deliver ALS, this link may not be available
until the patient arrives at a medical center.
If CPR-trained first aid responders initiate
chest compressions in conjunction with an
AED, and this is quickly followed by inter-
vention by ALS-level responses, then timing
between these links will likely be shorter.

© 2012 American College of Occupational and Environmental Medicine

In a systematic review of literature
through 2008, the factors most correlated
with survival to hospital discharge follow-
ing out-of-hospital cardiac arrest were wit-
nessed by a bystander, witnessed by EMS,
applying bystander CPR, being found in
VF or VT, and achieving return of spon-
taneous circulation.*” Without intervention,
survival following SCA decreases rapidly
to zero. Several studies have reported that
for each minute of untreated cardiac arrest,.
the probability of successful rhythm con-
version decreases by up to 10%, produc-
ing an equivalent per-minute-death rate.*®:%°
Conversely, survival rates as high as 90%
have been reported when the collapse-
to-defibrillation (“‘drop-to-shock”) time is
within 1 minute.’0-32

To empirically define the contribution
of each link in the chain of survival, data
from the Seattle experience were examined
between 1976 and 1991.%° A best-fit model
demonstrated the following equation:

Survival rate = 67% at collapse —
2.3% per minute to CPR — 1.1% per minute
to defibrillation — 2.1% per minute to ACLS

As noted by the authors,

The regression constant, 67%, rep-
resents the probability of survival in
the hypothetical situation in which all
treatments are delivered immediately
after collapse to patients with prehos-
pital cardiac arrest . . . . With delays in
CPR, defibrillatory shock, and defini-
tive cafe, the magnitude of the de-
cline in survival rate per minute is the
sum of the three coefficients (—2.2%,
—1.1%, —2.1%), or —5.5%.%

Although the  chain-of-survival
paradigm is an established metaphor, some
argue that it is too simple because the forces
that affect survival are complex.”® For ex-
ample, when the four survival categories are
examined in more detail, at least 50 “known
or speculative” and additional “yet to be
identified” factors not included in the chain
can be acknowledged as influencing SCA
survival.** In addition, only approximately
7.9% of victims survive out-of-hospital
cardiac arrest in the United States (a number
that has not changed significantly in almost
30 years"’) and there is a fivefold difference
in survival rate among US communities.*
Thus, some commentators have called for a
rethinking of the approach to cardiac arrest
in terms of relevant links,’ and the use of a
chain metaphor.*¢

AED TECHNOLOGIES

AED Analysis of Rhythms,
Waveforms, Energy Levels, and
Application

Automated external defibrillators uti-
lize microprocessors to -analyze several
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characteristics of the surface electrocardio-
gram signal. Wave frequency, amplitude,
and some integrated features such as slope
or morphology are identified and compared
with preset values. In an unresponsive, non-
breathing, pulseless patient, an AED will ad-
vise shocks for monomorphic and polymor-
phic VT, supraventricular tachycardia, or VE.

Early AED models offered monopha-
sic or biphasic waveforms. Monophasic
waveforms provide current flows in a sin-
gle direction (polarity). When the rate at
which the pulse falls to zero is gradual, they
are referred to as monophasic damped sinu-
soidal. When the rate is instantaneous, they
are called monophasic truncated exponential.
Biphasic waveform defibrillators deliver a se-
quence of two pulses in which the second is of
opposite polarity to the first. Although bipha-
sic damped sinusoidal and biphasic truncated
exponential are both technically possible, al-
most all AEDs currently provided are bipha-
sic truncated exponential devices.

Reviewing all levels of evidence, IL-
COR and AHA recommended that for a
biphasic truncated exponential waveform for
defibrillation of pulseless VT/VF cardiac ar-
rest, it is reasonable to start with an energy
level of 150 to 200 1.4° Although they note
that there is insufficient evidence to deter-
mine the initial energy. level for any other
biphasic waveform, initial and subsequent
shocks using this waveform should be at 360
J. Although there is lower total shock success
for monophasic defibrillation,®” in the ab-
sence of a biphasic defibrillator, a monopha-
sic defibrillator is acceptable and use of ahigh
initial energy (360 J) seems preferable.®?

Shock success is usually defined as ter-
mination of VF 5 seconds after the shock.
When defibrillation is required, a single
shock should be provided with resumption
of chest compressions/CPR immediately af-
ter the shock. Chest compressions should not
be delayed for rhythm reanalysis or a pulse
check immediately after a shock. For second
and subsequent biphasic shocks, the same ini-
tial energy level is acceptable.

Device “Errors”

With the increase in size and compe-
tition of the AED manufacturing and distri-
bution market over the past decade, the de-
fibrillator industry has recalled hundreds of
thousands of devices and has notified the US
Food and Drug Administration (FDA) about
thousands of adverse incident reports includ-
ing device failure during a rescue attempt
that may have contributed to patient harm
or death.”® In response, the FDAs Circu-
latory System Devices advisory committee
has discussed whether additional regulatory
controls may be needed to ensure safe and
reliable performance and long-term moni-
toring of devices.>®% Despite these reviews,
the remarkable lifesaving benefits continue to
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outweigh the number or nature of reports so
federal agencies including FDA and the Oc-
cupational Safety and Health Administration
continue to advocate use of these important
lifesaving devices. Indeed, there is no recom-
mendation from any federal, state, or medical
agency to make any change to current AED
clinical practice.

PUBLIC ACCESS
DEFIBRILLATION

The public access defibrillation (PAD)
concept gained momentum in 1992 when the
AHA Task Force on the Future of CPR chal-
lenged the medical device industry to cre-
ate AEDs that would make early defibril-
lation accessible to the public.5! Public ac-
cess defibriltation applies to all US organiza-
tions including the federal government,? and
is defined as out-of-hospital cardiac arrest
treated with an AED by persons other than the
community-designated personnel. For exam-
ple, the state of Maryland PAD exempts from
PAD policy “all healthcare facilities, physi-
cian’s offices, dentist’s offices, federal gov-
ernment agencies, jurisdictional EMS opera-
tional programs, and commercial ambulance
services.”%3

The rationale for PAD was based on
the concern that in many densely populated
areas, traditional EMS responders cannot re-
spond in sufficiently short time to perform
resuscitation and maximize survival. It was
determined that training and equipping lay
responders to use AEDs and provide resus-
citation until arrival of EMS was a practical
and appropriate solution to that problem.

Al US states have passed a version of
PAD legislation describing the process of ac-
quisition, control, and use of an AED by lay
responders. Elements commonly addressed
in state legislation include immunity for res-
cuers, acquirers, and enablers; training re-
quirements for users; medical supervision or
involvement; and EMS notification. A sum-
mary of the details of state PAD legislation
is available in AED-information databases
such as the National Conference of State
Legislatures,5* and the National Center for
Early Defibrillation.®

Although survival from PAD has been
shown to be increasing and effective, and
although PAD legislation requires AED sales
to be state-registered, registry compliance
and governance continue to show challenges.
For example, a 2004 review of PAD in
North Carolina indicated that the state EMS
database contained only 18% of PAD loca-
tions, suggesting that there are a large num-
ber of AEDs placed in communities that are
not registered within the community PAD
system.5” Arlington, Texas, with a popula-
tion of more than 365,000, provides a list
and map of only 32 AEDs available for “all
businesses.”®® In Philadelphia, researchers
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from the University of Pennsylvania have de-
signed a contest to find AEDs in the city to
“enable us to build a comprehensive map and
registry of Philadelphia AEDs that can be
used in emergency situations by the 911 cen-
ter and the public.”

GUIDANCE FOR THE USE OF
AEDS IN OCCUPATIONAL.
SETTINGS

Federal and state government agencies
and dozens of professional, safety, and medi-
cal societies have issued AED position state-
ments over the past decade.”® Occupational
Safety and Health Administration has estab-
lished partnerships with the American Asso-
ciation of Occupational Health Nurses” and
ACOEM,” in which resources are offered
to occupational sites including reference to
the ACOEM AED guidance™ and by citing
that “volunteers trained in CPR and the use
of AEDs had twice as many victims survive
compared to ... volunteers trained only in
CPR.”™ The following are updated ACOEM
guidance for the use of AEDs in the occupa-
tional setting.

Establishment of a Management
System for the AED Program

A management system should be es-
tablished within each organization to have
clearly defined lines of responsibility for
those who oversee and monitor the program.

Medical Direction and
Administrative Control of the AED
Program

A qualified medical director should be
assigned to manage all medical aspects of
the AED program. Medical direction respon-
sibilities include but are not limited to pro-
viding the required written authorization to
acquire the AED and performing a case-by-
case review each time the AED is used in the
occupational setting.

An administratively qualified person
should be responsible for the program’s over-
all administration and coordination activities.
Responsibilities include but are not limited to
establishing or integrating the AED program
with an ongoing quality assurance system,
ensuring compliance with industry-related
and other regulatory requirements, ensuring
proper interface with local EMS, and ensur-
ing proper education, training, or support for
AED users prior to and following use.

Awareness of and Compliance
With Federal and State
Regulations, and Policies

An occupational AED program must
comply with appropriate federal guidelines
such as the Cardiac Arrest Survival Act and
federal and state PAD legislation. As the de-
tails of state PAD legislation vary, a single
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corporate policy for a geographically sepa-
rated organization may be insufficient unless
it addresses all elements where the AEDs
are placed. An occupational AED program
should address and be in compliance with
relevant medical practice insurance require-
ments and insurance programs for the organi-
zation, and for occupational physicians and
nurses, and any programs affecting lay re-
sponders.

Development of a Written AED
Program Description for Each
Location

A written summary of the AED pro-
gram should be prepared, distributed, and dis-
cussed with all relevant (eg, administrative,
safety, security, health care) personnel at an
occupational facility. As state PAD legisla-
tion requires registration of AEDs and EMS
notification, and may require additional com-
munication to ensure smooth application of
medical protocols, all information associated
with PAD state requirements and compliance
should be included in the written program.

Integration With an Overall
Occupational Emergency
Response Plan and Coordination
with Local Emergency Medical
Services :

The AED program should be a com-
ponent of the more general plan describing
emergency responses at the occupational set-

. ting. Topics addressed by the AED compo-
nent should include but not be limited to the
awareness and placement of AEDs to ensure
easy and timely access; procedure for notifi-
cation of suspected cardiac emergency to oc-
cupational medical, trained first aid respon-
ders, and bystanders; assessment of scene and
patient; proper body substance isolation pro-
cedures; CPR and AED response protocols;
clinically appropriate patient transport to a
medical facility including how continuation
of care will be ensured; occupational respon-
der and bystander debriefing; equipment re-
view, service, and replacement; and methods
to review follow-up care.

Coordination with local EMS should
be part of an integrated plan. This includes
but is not limited to review and coordination
between EMS protocols and occupational re-
sponse protocols; communication and logis-
tic support to ensure rapid EMS access to the
occupational site and to patient location; col-
laboration between EMS and occupational
responders about on-site patient treatment
and supervision; transition from the occupa-
tional site to the local medical center; and
integration of occupational follow-up proto-
cols with those at the medical center.

Selection and Training of
Responders

Although an AED should be used by
the first available bystander, trained or not,
all designated occupational first aid respon-
ders and all occupational health care users
should receive training that is recognized
and standardized. Topics should include adult
(and child, if appropriate) CPR and use of
the specific AED expected to be available
and used at the occupational site. Short
video/computer self-instruction (with mini-
mal or no instructor coaching) that includes
synchronous hands-on practice (“practice-
while-you-watch”) in basic life support can
be considered as an effective alternative or re-
tention method to instructor-led courses. Oc-
cupational medical and administrative lead-
ers are encouraged to identify individuals at
the workplace who would be regularly trained
in CPR/AED and first aid or ALS procedures,
if appropriate to the work environment. Such
people would be more likely to recognize,
respond, and support the responses of by-
standers when SCA or another medical emer-
gency occurs.

Selection of AEDs

All AEDs must meet federal FDA
medical device and federal and state PAD leg-
islation criteria. Automated external defibril-
lator devices should also meet the most cur-
rent recommendations of ILCOR and AHA.
‘When an older, previously acquired device is
available, training of responders should ad-
dress any aspects of the device that vary from
current recommendations.

Selection of and Placement of
AED and Ancillary Supplies

Ancillary supplies should be available
for use when managing an occupational SCA
involving an AED. Examples include but are
not limited to bloodborne pathogens respon-
der and cleanup kits to ensure compliance
with body substance isolation procedures,”
CPR barrier masks with one-way valve, AED
responder kits to support application of self-
adhesive defibrillation pads (razor to shave
chest hair and towel to dry the chest after re-
moval of a transdermal patch),” and a CPR
audio prompting device to guide action and
timing sequences of CPR ventilations and
compressions.”"®

As dyspnea, hypoxemia, or signs of
heart failure or shock are indications for oxy-
gen administration and as use of 100% oxy-
gen during adult cardiac arrest continues to
be part of the recommended treatment al-
gorithm according to ILCOR and AHA,* a
CPR resuscitation mask with an oxygen port
to permit delivery of supplemental oxygen
for the breathing or nonbreathing patient and
a portable emergency oxygen device should
be available. To support this, the 2011 train-
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ing guidelines issued by the American Red
Cross” and the National Safety Council®
include administration of oxygen as part of
AED and CPR responding. Also, FDA med-
ical device and drug policies continue to rec-
ognize emergency oxygen as appropriate for
use without prescription by properly trained
personnel.?! Precautions to minimize spark-
ing from the paddles/pads and avoidance of
use when high-flow oxygen is directed across
the chest should be taken.>

When practical, AEDs and ancillary
supplies should be placed to allow initiation
of resuscitation and use of the AED (“drop-
to-shock” interval) within as brief a period of
time as possible following suspected cardiac
arrest. As probability of survival reportedly
can decrease by 7% to 10% per minute until
defibrillation,* a 5-minute response time is
a goal. Estimating the time needed for trans-
port and set up of the AED in various work
areas can help determine whether a proposed
location is appropriate.

Schedules for Training/Retraining

As life support knowledge and skills,
both basic and advanced, can deteriorate in
as little as 3 to 6 months, frequent assess-
ments and, when needed, refresher training
are recommended to maintain knowledge and
skills.”

Scheduled Equipment
Maintenance and Replacement

A preventive and postresponse service
procedure should be established. Records
should be maintained for the AED and all
ancillary supplies.

Establishment of an AED Quality
Assurance Program

The AED program should be incor-
porated into or have its own quality assur-
ance program. Elements should include but
are not limited to medical review by a quali-
fied physician after every AED use; record
keeping of all AED-related training, loca-
tions, servicing; and records of all medical
reviews following AED use. In addition, a
method to evaluate the efficacy of the pro-
gram against its objectives (educational and
administrative), and a method to improve or
sustain critical elements should be provided.

Cost of Start-up and Continued
Management