ABSTRACT

Objectives. Out-of-hospital sud-
den cardiac arrest is a key area in
which to study the dual problem of
the poorer health status of minority
populations and their poorer access
to the health care system. We pro-
posed to examine the relationship be-
tween race (Black/White) and sur-
vival.

Methods. We determined the in-
cidence and outcome of cardiac ar-
rests in Seattle for which medical as-
sistance was requested.

Results. Over a 26-month pe-
riod, the age-adjusted incidence of
out-of-hospital cardiac arrest was
twice as great in Blacks than in
Whites (3.4 vs 1.6 per 1000 aged 20
and over). The initial resuscitation
rate was markedly poorer in the
Black victims (17.1% vs 40.7%), and
rates of survival to hospital discharge
were also lower in Blacks (9.4% vs
17.1%). Both effective initial resusci-
tation and survival were significantly
related to White race following ad-
justment for other covariates.

Conclusion. The differences in
outcomes were not fully explained by
features of the collapse or relevant
service factors. Possible explana-
tions include delays in instituting
therapy, less bystander-initiated car-
diopulmonary resuscitation, poorer
levels of health, and differences in the
underlying cardiac disorders. (Am J
Public Health. 1993;83:955-959)
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Introduction

Out-of-hospital sudden cardiac arrest
has been identified as a key area in which
to study the dual problem of the poorer
health status of minority populations and
their poorer access to the health care sys-
tem.! These issues not only have troubled
politicians? but have also become of in-
creasing concern to health professionals.?

The purpose of this report is to de-
scribe the racial differences in the out-
come of sudden cardiac arrest occurring in
the area served by the Seattle Fire De-
partment’s emergency medical services
division, and to analyze these differences
in terms of service-related and demo-
graphic factors known to influence resus-
citation and survival. We are unaware of
previous studies addressing this issue.
Since 1970, the Seattle emergency medi-
cal services program has provided rapid
response to out-of-hospital medical emer-
gencies, including cardiac arrest,*5 and
has enhanced public awareness of cardio-
pulmonary resuscitation (CPR) through its
community training program.°

Methods

From routine incident reports com-
pleted by paramedics, all cases of out-of-
hospital cardiac arrest were identified for
whom the Seattle Fire Department’s as-
sistance was requested from May 30,
1984, through July 31, 1986. The Seattle
Fire Department is the sole agency re-
sponsible for delivering out-of-hospital ad-
vanced life support in Seattle, a city of
approximately 500 000 population. Vic-
tims with arrests due to trauma, drug over-
dose, or other noncardiac conditions such
as massive hemorrhage were excluded
from analysis. Only victims aged 20 years

or older were considered. The character-
istics of the Seattle emergency medical
services system have been described
previously.+6

Data extracted from the incident re-
ports included the age, race, and gender of
the victim; the victim’s initial cardiac
rhythm; treatments provided; whether the
arrest was witnessed; and whether CPR
was provided prior to the arrival of the
emergency services team. Response times
of the fire department units were obtained
from the dispatch center recordings and
verified by individual case review for a
separate study.* For patients who were
initially resuscitated, hospital records
were reviewed to determine the patient’s
status at hospital discharge. Patients who
were not able to live independently were
classified as having major neurologic dis-
ability.

Factors known to influence the out-
come of resuscitation® were selected for
analysis in victims who were in arrest
when the emergency team arrived at the
scene of collapse and who received para-
medic treatment. Factors included the
presence of ventricular fibrillation, wit-
nessed collapse, prompt (bystander) initi-
ation of CPR, emergency team response
times (including early application of de-
fibrillation), younger age, and location of
collapse (home vs away from home).
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TABLE 1—Outcomes by Race for 977 Victims of Out-of-Hospital Sudden Cardiac
Arrest, on Emergency Medical Services Arrival

Whites, Blacks, 95%
% (No.) % (No.) Confidence
{(n = 860) n=117) P2 Risk Interval
Resc:g;tated and admitted to  40.7 (350/860) 17.1 (20/117) <.0001 3.48 208,582
pital
Age <62 445 (101/227) 189 (10/53) <.002
Age >61 39.3 (249/633) 156 (10/64) <.0004
Hospital mortality once 580 (203/350) 450 (9/20) >.80
admitted
Age <62 475 (48/101) 500 (5/10) >899
Age >61 62.2 (155/249) 400 (4/10) >.27
Survival to hospital discharge 17.1 (147/860) 94 (11/117) <03 215 1.11,4.17
Age <62 233 (83/227) 94 (5/53) <.04
Age >61 148 (94/633) 94 (6/64) >.31
Maior neurologic disability® 1.7 (15/860) 26 (3/117) >.80
Age <62 18 {4227y 18 (183) >.99
Age >61 17 (11/633) 31 (2/64) >.76
Survival without major 153(132/860) 68 (8/117) <009 275 1.29,587
neurologic disability®
Age <62 216 {49277y 75 (4/53) <04
Age >61 13.1 (83/833) 62 (44 >.30

combining the age-specific observations.
DAt time of hospital discharge.

“Overall P values, risks, and 95% confidence intervals are based on Mantel-Haenszel statistic from

TABLE 2—Characteristics by Race for 977 Victims of Out-of-Hospital Sudden

Cardiac Arrest, on Emergency Medical Services Arrival

Whites Blacks
(n = 860) n=117) £

inftial rhythm state

Ventricular fibrillation, % 49.1 (422/860) 40.2 (47/117) <.09

Asystole, % 28.4 (244/860) 37.6 (44/117)

Electromechanical dissociation, % 21.0 (181/860) 222 (26/117)

Ventricular tachycardia, % 1.5 (13/860) 0
Mean age, y (SD) 682 (13.8) 61.9 (168) <.001
Males, % 69.8 (600/860) 67.5 (79/117) >.69
Bystander CPR, % 31.7 (271/855) 18.1 (21/116) <.003
Witnessed collapse, % 60.7 (494/814) 52.7 (58/110) 1
Response time of first arriving unit 34 (1.3) 34 (1.2) >71

(min = SD)
Response time of first defibrillator- 45 (24) 4.7 (2.2 >.36

equipped unit (min = SD)

Differences of discrete variables
were tested by Fisher’s Exact Test or x*
with Yate’s correction; continuous vari-
ables were tested by the ¢ test or the
Mann-Whitney rank sum nonparametric
statistic. Racial differences in outcome
variables stratified by age (20 to 61; 62 and
older) were tested with the Mantel-Haen-
szel x° statistic for combining two-by-two
tables. The significance of race in the mul-
tivariate model was assessed by stepwise
logistic regression after adjusting for the
effects of covariates known to affect out-
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comes. Two-tailed tests of significance are
reported.

Results

During the 26 months of this case se-
ries, fire department personnel responded
to 1332 victims (1087 Whites, 137 Blacks,
and 108 of other ethnic groups or un-
known race) of out-of-hospital cardiac ar-
rest aged 20 or older and of presumed car-
diac etiology. Analysis was limited to the
Whites and Blacks (n = 1224) because of

the small number and varied ethnic back-
ground of the other victims. The ratio of
Whites to Blacks in these cases with car-
diac arrest was 7.9:1, compared with
10.8:1 in the Seattle population aged 20
and over.8 The annual incidence rates for
these cases of cardiac arrest per 1000 pop-
ulation aged 20 and over were 1.6 for
White and 2.1 for Black victims. How-
ever, because the Black population was
younger, the Black incidence rate was age
adjusted to the age structure of the White
population for an adjusted rate of 3.4 per
thousand (P < .001, Whites vs Blacks).
The overall survival rates for Blacks and
Whites, respectively, were 10.2% (14/137)
and 16.7% (182/1087) (P < .07); the pro-
portions discharged without major neuro-
logic disability were 8% (11/137) and
15.2% (165/1087) (P< .04).

Treated Cardiac Arrests

Of the 1224 patients, resuscitative ef-
forts were ceased for 129 White and 12
Black victims because of rigor mortis or
assessment by other health care profes-
sionals not to resuscitate. Thus, 1083 re-
suscitatable patients received advanced
life support from fire department para-
medics. Of these, 977 patients were pulse-
less and unconscious when fire depart-
ment personnel arrived on the scene and
106 developed cardiac arrest after the
emergency team arrived. The ratios of
Whites to Blacks in the latter two groups
were 7.4 and 12.3, respectively (P > .20).
Tables 1 to 6 all show data restricted to
patients who were found in cardiac arrest
when first examined.

Table 1 shows the outcomes for these
patients according to racial group and
within the two age strata. Although we
observed a significantty lower rate of ini-
tial resuscitation within the Black popula-
tion (17.1% vs 40.7%, P < .0001), the
groups fared somewhat equally once they
were admitted to the hospital after spon-
taneous circulation was restored. Overall,
the survival rate was lower in Blacks
(9.4% vs 17.1%, P < .03). The proportion
who survived without major neurologic
disability was 15.3% for Whites and 6.8%
in Blacks (P < .009).

Analysis by race of variables known
to be predictive of outcome (Table 2)
showed that Black victims were younger
than the White ones (P < .001), which,
other factors being equal, would tend to
favor the survival of the Black victims.
Neither the proportion with witnessed col-
lapse nor the emergency team response
times were significantly different, al-
though witnessed arrest tended to be less

July 1993, Vol. 83, No. 7



frequent in Black victims. Black victims
were less likely to have had CPR initiated
by a bystander prior to the arrival of the
fire department personnel (18.1% vs
31.7%, P < .003). The proportion of
Black victims found in ventricular fibril-
lation tended to be lower than that ob-
served in White victims (40.2% vs 49.1%,
respectively) while asystole was the first
recorded rhythm in a correspondingly
higher proportion of Blacks (37.6% vs
28.4%). Pulseless electrical rhythm (elec-
tromechanical dissociation) was present
in approximately equal proportions of
Blacks and Whites (Table 2).

Following adjustment for known co-
variates, logistic regression analyses were
conducted to examine the role of race in
relation to initial resuscitation and sur-
vival. Covariates included age, gender, re-
sponse time of the first emergency team
unit, response time of the first defibrilla-
tor-equipped emergency team unit, re-
sponse time of the advanced life support
unit, whether the arrest was witnessed,
whether a bystander performed CPR, and
initial cardiac rhythm on emergency team
arrival (ventricular fibrillation vs all oth-
ers; asystole vs all others). For the logistic
regression analysis, the 13 cases of ven-
tricular tachycardia (all in Whites) were
combined with the ventricular fibrillation
cases. Of the 977 patients, 92.0% (109
Blacks and 790 Whites) had known values
for all covariates and were used in these
multivariate analyses (Tables 3 and 4).
Race was a significant predictor of both
initial successful resuscitation and sur-
vival without major neurologic disability.
As shown in Tables 3 and 4, the odds ratio
for White vs Black race was approxi-
mately 4 for resuscitation and more than
2.5 for hospital discharge without major
neurologic disability. When the 13 pa-
tients with ventricular tachycardia were
excluded from the logistic analyses, nearly
identical odds ratios were estimated.

Treated Victims with Ventricular
Fibrillation on Emergiency Team
Arrival

Table 5 shows outcomes by race,
stratified by age, for the 422 White and 47
Black victims who had ventricular fibril-
lation when first examined. The initial re-
suscitation rate was significantly less for
Black victims found in ventricular fibril-
lation (31.9% vs 60.4%, P < .0008). Al-
though survival to hospital discharge and
survival without neurologic morbidity
tended to be lower in Blacks than in
Whites (14.9% vs 26.3% for the latter out-
come), these differences were not consid-
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Race and Cardiac Arrest

TABLE 3—Predictors of Successful Initial Resuscitation in 899 Victims of
Out-of-Hospital Cardiac Arrest, on Emergency Medical Services Arrival:

Logistic Regression Analysis®
95%
Odds Confidence
Covariate Ratio Interval P

Initial cardiac rhythm (ventricular fibrillation/ 382 249,586 <.001

ventricular tachycardia vs other)
Witnessed arrest a2y 192,392 <.001
Initial cardiac rhythm (asystole vs others) 072 043,12 >20
Male gender 1.00 069, 1.44 >92
Age® 099 087,10 <.07
Response time of first emergency team unit® 0.91 0.78,1.04 <A7
Response time of the first defibrillator- 0.95 0.88, 1.04 >.28

equipped unit®
Response time of paramedic unit® 097 0.92,1.01 <17
Bystander CPR 1.08 0.77, 1.51 >.28
White vs Black race 405 225,728 <.001

“The assessment of race was estimated after all other covariates were forced into the model.
“Age and response times were evaluated in 1-year and 1-minute increments, respectively.

TABLE 4—Predictors of Survival to Hospital Discharge without Major Neurologic
Disability in 899 Victims of Out-of-Hospital Cardiac Arrest, on
Emergency Medical Services Arrival: Logistic Regression Analysis®

95%
Odds Confidence
Covariate Ratio Interval P

Initial cardiac rhythm (ventricular fibrillation/ 3.06 1.59,5.89 <.001

ventricular tachycardia vs other)
Witnessed arrest 3.55 198,636 <.001
Initial cardiac rhythm (asystole vs others) 0.19 0.05,0.69 <.02
Male gender 151 089,257 <.13
Age® 0.98 0.96,1.00 <01
Response time of first emergency team unit® 0.80 0.66, 0.97 <.03
Response time of the first defibrillator- 1.02 091,114 =77

equipped unit®
Response time of paramedic unit® 0.98 0.92,1.04 > .50

er CPR 1.89 125,285 <.003

White vs Black race 264 1.15,6.07 <.02

“The assessment of race was estimated after all other covariates were forced into the model.
SAge was evaluated in one-year increments and response times in one-minute intervals respectively.

ered statistically significant (P > .24 and
< .09, respectively).

Similar to the findings in the total se-
ries, the Black ventricular fibrillation pa-
tients were younger on average than the
White patients (59.2 vs 66.5 years,
P < .002), were slightly less likely to have
had a witnessed arrest, and had compara-
ble emergency team response times (Ta-
ble 6). Automated external defibrillators
were used by first responders in similar
proportions of the two groups of ventric-
ular fibrillation patients: 49.5% in Whites
and 44.7% for Blacks. In ventricular fibril-
lation victims, bystander-initiated CPR
was provided slightly less often to Blacks
than to Whites (28.3% vs 40.1%; P > .15),
and Black victims were more likely than

White victims to have collapsed at home
(76.6% vs 59.5%, P < .04). (The site of
collapse was known only for the ventric-
ular fibrillation victims.)

Again, logistic regression analyses
were performed to examine whether the
victims’ race was independently predic-
tive of successful initial resuscitation and
survival without major neurologic disabil-
ity. The covariates in the model were lo-
cation of collapse (home vs away), patient
age, gender, race, witnessed arrest, re-
sponse time of the first arriving unit, re-
sponse time of the advanced life support
unit, and the response time of the unit
whose personnel delivered the first shock.
Three (White) patients who were not
shocked could not be included in the mul-
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TABLE 5—Outcomes by Race for 469 Victims of Out-of-Hospital Ventricular

Fibrillation, on Emergency Medical Services Arrival

Whites, Blacks, 95%
% (No.) % {No.) Confidence
(n = 422) (n=47) P Risk Interval
Resuscitated and admitted 60.4 (255/422) 31.9 (15/47) <.0008 3.10 1.60,6.00
to hospital
Age <62 556 (74/133) 333 (8/24) <.O5FET
Age >61 626 (181/289) 304 (7/23) <005
Hospital mortality once 514 (131/255) 333 (5/15) >.43
admitted
Age <62 378 (28/74) 375 (38 >199
Age >61 56.9 (103/181) 286 (2/7) >.24
Survival to hospital 294 (124/422) 21.3(10/47) >24
discharge
Age <62 346 (46/133) 208 (5/24) >.27
Age >61 270 (78/289) 21.7 (5/23) >.76
Maijor neurologic disability 3.1 (13/422) 64 (3/47) >42
at discharge®
Age <62 30 (41133) 42 (1/24) >56FET
Age >61 31 (9/289) 87 (2/23) >.42
Survival without major 26.3 (111/422) 149 (7/47) <.09 221 094,519
neurologic disability”
Age <62 31.6 (42/133) 167 (4/24) >22
Age >61 239 (69/289) 130 (3/23) >35

combining the age-specific observations.
BAt time of hospital discharge.
°FET = Fisher's Exact Test.

20verall P values, risks, and 95% confidence intervals are based on Mantel-Haenszel statistic from

TABLE 6—Characteristics by Race for 469 Victims of Out-of-Hospital Ventricular
Fibrillation, on Emergency Medical Services Arrival

average min = SD

Whites Blacks
(n = 422) (n = 47) F

Mean age, = SD 665 + 124 592 + 165 <002
Males, % 81.0(342/422) 830(3947) >80
Bystander CPR, % 40.1 (169/421) 283(13/46) >.15
Witnessed collapse, % 778(319/410) 68132147} >.18
Collapse at home, % 595 (251/422) 766(36/47) <04
Patients who received initial shock from first 495 (208/420) 44.7 (21/47) >.63

responder’s automated defibrillator, %
Response time of first arriving unit, average 33+13 Sax 12 >.80

min + 8D
Response time of unit administering shock, 46 +24 48+ 20 >.28

tivariate analysis. All covariates were
known in 442 of the 469 patients, (46
Blacks and 396 Whites, or 94.2%). In the
first multivariate analysis, following ad-
justment for the known covariates, the
odds ratio for resuscitation and admission
to hospital was 3.2 (P < .001, 95% confi-
dence interval [CI] = 1.58, 6.44), favoring
White over Black ventricular fibrillation
victims. In a second multivariate analysis,
survival to hospital discharge without neu-
rologic morbidity had a nonsignificant
odds ratioof 2.1 (P < .10,95% CI = 0.84,

958 American Journal of Public Health

5.18), tending to favor Whites over
Blacks.

Victims Who Developed Cardiac
Arrest under Surveillance of
Emergency Team Personnel

Of the 106 patients who developed
cardiac arrest after arrival of the emer-
gency services personnel, 98 were White
and only 8 were Black. Resuscitation
rates in this small group were similar but
tended to favor the Blacks (87.5% vs
61.2%, P > .20). The rates of survival

without neurologic disability were 33.7%
for Whites and 37.5% in Blacks.
Discussion

In this case series of persons assessed
by emergency service personnel because
of out-of-hospital cardiac arrest, the age-
adjusted annual incidence for Blacks was
double that of Whites (3.4 vs 1.6 arrests
per 1000 population aged 20 and over).
The Black victims were younger and had
significantly poorer initial resuscitation
and survival rates. Although our observa-
tions could possibly be attributed in part to
sampling variability related to the rela-
tively small number of Blacks, we think it
unlikely that this represents a major short-
coming of the study.

The poorer outcomes might be par-
tialty explained by the fact that, on arrival
of the emergency team, a slightly lower
proportion of the Black victims (40.2% vs
49.1%) were found in ventricular fibrilla-
tion, the rhythm that carries a much higher
probability of survival than asystole or
electromechanical dissociation. How-
ever, when considering only those victims
found in ventricular fibrillation, the initial
outcome of resuscitation was still much
poorer in Black than in White victims. In
the subset of patients with ventricular fi-
brillation, the racial difference in survival
was less impressive, but the overall rate of
survival without neurologic disability still
favored Whites, albeit only marginally so
from a statistical perspective.

Previous work has demonstrated
features of cardiac arrest in this commu-
nity that were associated with outcome,’
but the Black-White difference is not ex-
plained completely by those variables. It
is therefore likely that additional factors
are at work to reduce the probability of
successful resuscitation. The features of
treating cardiac arrest that relate to out-
come have been described in predomi-
nantly White populations, and it is pos-
sible that the relationships between these
variables and outcome, particularly any
underlying associations with health or be-
havior, may not be the same for diverse
ethnic groups. Additionally, the illness
behavior or “‘symptom response”” of mi-
nority populations may differ from that of
their cocitizens.%10 Although the num-
bers were small, proportionately more
Blacks were in cardiac arrest when first
examined compared with those who de-
veloped arrest while under paramedic
surveillance. That might suggest hesi-
tancy or delay among the Blacks before
requesting aid. Unfortunately, we do not
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have adequate data from interviews to
estimate either the delays between col-
lapse and request for assistance or the
prevalence of symptoms prior to cardiac
arrest.

We found no racially based differ-
ences in emergency team response times,
in the proportion of cases who received
advanced life support, or in outcome
when paramedics witnessed the arrests.
Hence, there were no indications that ser-
vice factors might have been responsible
for the differences in outcome according
to race.

Socioeconomic differences among
populations or population subgroups are
known to be correlated with health
status,!1-13 and most minority popula-
tions within the United States have a
lower socioeconomic status than their
White counterparts.!4 It may be that the
poorer background level of health and the
greater prevalence of concomitant pa-
thology! within the Black victims of sud-
den cardiac arrest act to reduce the like-
lihood of successful resuscitation. There
is evidence that Blacks with recognized
coronary artery disease tend to have par-
ticularly severe disease.!5 Perhaps those
who fall prey to sudden cardiac arrest
have a more extensive degree of coro-
nary artery disease or greater myocardial
dysfunction, which thereby makes resus-
citation less likely. Additionally, it is pos-
sible that a consideration of the underly-
ing cardiac disorders—for example,
noncoronary cardiomyopathies—might
shed light on the lower rate of initial re-
suscitation.

What can be done to improve this
situation? Some improvement might be
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realized by increasing the uptake of CPR
instruction within the Black population.
Minority populations are less knowledge-
able with regard to CPR,6 and the present
study has shown that Black victims of out-
of-hospital sudden death may be less
likely to have CPR initiated by a by-
stander.

Again, there was no evidence here
that service-related factors contributed to
the racial difference in resuscitation. We
suggest that the underlying socioeco-
nomic and health status of the minority
populations are factors likely to affect out-
come from cardiac arrest, and that further
studies to clarify and ultimately correct
this relationship are appropriate. [
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