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Introduction
Acute myocardial infarction remains

the leading cause of mortality in the
United States, accounting for more than
400 000 deaths annually.' Thrombolytic
therapy can alter the course of acute
myocardial infarction, reducing morbidity
and mortality2-4; however, its efficacy
decreases with increasing time between
symptom onset and treatment.2'97

Patient delays account for most of
the delay in receiving thrombolytic
therapy.8 9 Although medical, demo-
graphic, and situational factors have been
related to prehospital delay,'0 11 delay is
most frequently associated with ambigu-
ity of symptoms8"12 and symptom sever-
ity.'2 Quick use of emergency medical
services for acute myocardial infarction
symptoms can dramatically shorten over-
all prehospital delay time.'3"14

In 1986, we conducted a brief mass
media public education campaign in King
County, Washington, designed to reduce
the time between onset of acute myocar-
dial infarction symptoms and initiation of
medical care.'5 The campaign was success-
ful in increasing awareness of heart attack
issues but not in altering patient behavior.

The current campaign, "Call Fast,
Call 911," had the same objective but a

different focus. This time, a brief mass

media campaign was followed by a longer
term direct mail campaign.
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Methods
Intervention

A direct mail campaign is a selective,
personal way of reaching target audiences
with specific messages.'6'17 In "Call Fast,
Call 91 1," the message content drew upon
the theoretical model of Safer and col-
leagues.18 Safer divided delay into three
successive stages: the time one first
notices a symptom to the time one decides
that one is ill ("appraisal delay"), to the
time one decides professional care is
required ("illness delay"), to the time one
arrives at the clinic or emergency depart-
ment ("utilization delay"). Because pa-
tients with acute myocardial infarction
typically take discrete, cognitive steps
prior to seeking treatment for their symp-
toms, the model seemed to fit well.'9
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Our messages were designed to ex-
pedite the patient's cognitive processes.
We addressed appraisal delay by provid-
ing information about the signs and
symptoms of acute myocardial infarction;
we addressed illness delay by providing
information about the importance of fast
action; and we addressed utilization delay
by eliminating uncertainty about the
curability of acute myocardial infarction
and stressing the importance of emer-
gency medical services in diagnosis and
early treatment. Formative research for
message content included focus group
discussions with persons with heart dis-
ease (to investigate delay time and emer-
gency medical service use issues) and
pretesting of messages.

We tested three different types of
brochures. The informational brochure
provided detailed information on acute
myocardial infarction symptoms and treat-
ment in a neutral tone. The emotional
message was designed to reduce the
emotional responses of fear, embarrass-
ment, and so forth that could prevent or
delay appropriate health behavior. The
social appeal brochure encouraged deci-
sion-making responsibility among family
members rather than on the part of the
patient.

"Call Fast, Call 911" began with a
7-week (mid-October through November
1991) mass media "sensitization" cam-
paign using television and radio. During
this campaign,20 911 calls for chest pain in
King County rose 30% above the precam-
paign average. For 2 months after the
campaign, 911 calls remained consistently
about 17% above the average, but this was
confounded with the direct mail cam-
paign, which began in mid-December
1991. Effects of the mass media campaign
have been described elsewhere.20

The direct mail campaign targeted
households in King County in which the
head of household was 50 years of age or
older.A list of65% such households2l was
obtained from a commercial direct mail
address firm.

Study Design
The study involved a prospective,

randomized, controlled design. We used
the mailing list to randomize individuals,
and we linked the list to a registry
accumulating coronary care unit admis-
sions from all 16 King County hospitals
having such units.

We randomized households on the
mailing list, presorted by zip code for
equal representation across King County,
into four groups. Each of three interven-

tion groups received one type of brochure.
The control group did not receive bro-
chures. The intervention involved the
mailing of six (somewhat different) bro-
chures, one every 2 months. The first
mailing was on December 14, 1991, and
event collection began 3 days later. Event
collection ended on December 31, 1993,
providing 2 months of data collection
after each mailing and a year of follow-up.

Events (one per household) referred
to patients in our coronary care unit
admissions registry whose addresses
linked to an address on the mailing list.
The case definition of an event was
admission to the coronary care unit with a
diagnosis on the unit log of "rule out
myocardial infarction" (including acute
myocardial infarction, angina, chest pain,
cardiac arrest before arrival at hospital,
and congestive heart failure). We ex-
cluded patients who were admitted for
scheduled procedures or who developed
acute myocardial infarction symptoms
after hospital admission.

The registry contained patient data
abstracted from hospital records. Two
outcome measures were abstracted from
the medical chart: method of transport
(emergency vehicle [911] vs self-transport
[not 911]) and delay time from acute
symptom onset to emergency department
arrival. For time of symptom onset,
abstractors distinguished (1) clock time
(date, time), (2) time interval prior to
emergency department arrival (days, hours,
minutes), and (3) other information accu-
rate within 1 day (e.g., "symptom onset
after dinner"). Information from the third
category was insufficient for accurate
quantification and was considered as
"missing" for the main analysis.

The distribution of delay time was
skewed, with a median of approximately
2.5 hours and a maximum beyond 2 days.
We used the transformation ln(ln [delay
time]), approximately normally distrib-
uted, to test mean differences between
groups. (Testing median differences was
impractical because delay time data clus-
tered at 0.5- and 1-hour multiples.)

Hypotheses
We tested two hypotheses: Among

patients admitted to the coronary care unit
during the study period (for the interven-
tion groups relative to the control group),
household mailings would (1) increase the
percentage of patients calling 911 and (2)
decrease patients' delay time. We consid-
ered an increase of 10 percentage points in

the rate of 911 calls and a decrease of 30
minutes in delay time to be meaningful
intervention effects.

We carried out statistical analyses
with SPSS,22 using z tests for differences
between proportions, t tests for differ-
ences between means, and chi-squared
tests to compare distributions. To main-
tain statistical significance at an alpha
level of .05 for each outcome measure, we
tested the difference between each inter-
vention group and the control group at
P < .017 (.05/3).23

Results
A total of 5447 patients were identi-

fied as events in this study. For persons 50
years of age or older, our estimated
linkage rate linking coronary care unit
admissions to the list of households was
87%. Distributions of population charac-
teristics among the three intervention and
control groups were very similar, indicat-
ing successful randomization (Table 1).

Because of small numbers in the
African-American and Asian/Pacific Is-
lander subgroups, as well as certain medi-
cal insurance categories (Table 1), analy-
ses were restricted to the relatively
homogeneous group of patients (90% of
events) who were White and who reported
having private medical insurance or Medi-
care or being a member of a health
maintenance organization (HMO).

Percentage ofPatients Calling 911

Temporal variation in intervention
effects over the 2-year period was ex-
plored through a variety of statistical
approaches, but no variation was ob-
served. Therefore, we present summary
results collapsing data over the 2 years.

Although the percentage of persons
calling 911 in each of the three interven-
tion groups (informational, emotional,
social) was somewhat higher than that in
the control group, differences were not
significant (two-sided P < .2, P < .06,
and P < .6, respectively; Table 2). We
controlled for covariates, using logistic
regression24; intervention effects re-
mained nonsignificant. With approxi-
mately 1150 cases per group, our power to
detect a change of 10 percentage points in
911 calls between each intervention group
and the control group was more than 99%
(two-sided z test, ao = .05/3).25

Exploratory (post hoc) analyses ex-
amined the possible role of two medical
variables, prior history of and discharge
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diagnosis of acute myocardial infarction,
each highly associated with emergency

services calls. Four subgroups were formed
combining the two variables. In one

subgroup, coronary care unit patients who
had a prior history of acute myocardial
infarction and whose discharge diagnosis
was acute myocardial infarction, effects
were meaningfully large for each interven-
tion group (11, 19, and 18 percentage

points for the informational, emotional,
and social groups, respectively) (Table 2).

Delay limefrom Acute Symptom
Onset to Emergency
Department Arrival

Quantifiable delay time information
(clock time or time interval data) was

present in 69% of events; 22% had
information accurate within a 1-day inter-
val, and 9% were missing data.

For patients having quantifiable de-
lay time data (Table 3), t tests comparing
mean delay time between each interven-
tion group and the control group were not
significant (two-sided P < .4, P < .7, and
P > .9 for the informational, emotional,
and social groups, respectively). With
approximately 800 cases per group of
quantifiable delay time data, the power to
detect a 30-minute change between each
intervention group and the control group

was 70% (two-sided t test, at = .05/3).26
Comparing overall distributions of

delay time and stratifying delay time into
1-day intervals (including data accurate
within 1 day) provided no new informa-
tion. Post hoc exploratory analyses within
the four previously noted subgroups were

also not informative.

Discussion
The "Call Fast, Call 911" campaign

was a randomized trial designed to
decrease prehospital delay time and in-
crease use of emergency medical services
in individuals admitted to a coronary care

unit with acute myocardial infarction
symptoms. Although 911 use in each of
the three intervention groups was greater
than that of the control group, this
increase was neither meaningful in magni-
tude nor statistically significant. The
intervention had no impact on prehospital
delay time.

Exploratory subgroup analysis re-

vealed that, for individuals with a prior
history of and a discharge diagnosis of
acute myocardial infarction, 911 use was

meaningfully higher in each intervention
group (informational, emotional, social)

than in the control group. Perhaps the
intervention was effective in people for
whom the message was most relevant.
Persons with a prior history of acute
myocardial infarction may be more moti-
vated to remember messages, and, if they
experience another such event, they may
be better able to recognize the symptoms.

Health and other organizations high-
light acute myocardial infarction and 911
issues at irregular intervals with variable
impact; the campaign occurred within this
context. Also, there is no charge for

emergency services use in King County,
and such services already evidence a

relatively high rate of use. These two
factors might explain the absence of a

large increase in overall 911 use. Reduc-
ing delay time may require more than a

direct mail campaign. The Swedish
"Heart-Pain-900000" campaign, dissemi-
nating messages through newspapers,
radio, buses, hospitals, pharmacies, post
offices, and banks, did decrease prehospi-
tal delay time for acute myocardial infarc-
tion patients.27

Nonrandomized patients were simi-
lar to randomized patients, except the
former tended to be younger. This was

expected given the age structure of the

mailing list used for randomization. Our

findings pertain to the 90% of patients
who were White and who had private
medical insurance or Medicare or were
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TABLE 1 -Distribution of Population Characteristics of Patients (n = 5447):
Three Intervention Groups Combined (Informational, Social,
Emotional Brochures) and Control Group

Intervention Groups Control Group
Covariate (n =4101), % (n =1343), %

Age, y
20-49 3.0 3.3
50-59 9.0 9.9
60-69 28.4 28.4
70-79 36.9 36.7
80+ 22.7 21.8

Male gender 54.9 55.4

Race
White 92.3 91.6
African American 4.1 5.2
Asian/Pacific Islander 3.2 2.9
Native American/Alaskan 0.1 0.0
Hispanic 0.4 0.2

Marital status
Married 65.0 65.3
Single 8.7 8.1
Divorced/widowed/separated 26.3 26.5

Income, $
<20 000 35.4 31.0
20 000-39 999 21.9 22.9
40 000-49 999 20.2 19.2
.50 000 22.6 26.9

Medical insurance
Private/group/HMO 23.2 22.8
Medicare 73.8 73.6
Medicaid 1.8 2.1
None 1.1 1.4

AMIb 26.2 25.8

Prior history of AMlb 29.1 28.9

New onset/unstable anginaa,b 20.8 21.7

Prior history of anginab 41.0 39.4

Note. AMI = acute myocardial infarction. Mean ages were 71.3 and 71.1 years in the
intervention and control groups, respectively. Three patients were excluded because their
medical charts could not be located. All covariate data were abstracted from medical charts,
except for income, which was derived from the mailing list. Percentages of missing data for
covariates were as follows: marital status, 2%; medical insurance, 1%; other variables,
<1%.

aDiagnosis at discharge.
bDichotomous variable (characteristic present).
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members of an HMO. The results are not
necessarily generalizable to the rest of the
population.

In conclusion, the mailings did not
reduce the time before persons with acute
myocardial infarction symptoms sought

medical care or increase use ofemergency
medical services by such persons, except

for those at greatest risk. [1
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Introduction
Breast-feeding has been shown to

have numerous health benefits for both
women and their infants.' Despite the
documented benefits of breast-feeding,
rates of breast-feeding continue to be low
among certain population subgroups.1,2
Effective breast-feeding promotion strate-
gies need to account for special interven-
tions designed to address the needs of
these selected subpopulations.3 To date,
no study has examined the effect of
unintended pregnancy on breast-feeding
behavior.

A woman's pregnancy intentions
have been shown to be associated with
numerous health-related behaviors and
birth outcomes.4 For women whose preg-
nancies were not planned, therefore,
breast-feeding is particularly important.
First, breast milk may provide protection
from morbidity for which unplanned
infants are at risk. Second, the act of

breast-feeding may stimulate mother-
infant bonding and subsequently help the
mother and infant overcome the difficul-
ties associated with parenting among
women with unplanned pregnancies. We
hypothesized that recently parturient
women whose pregnancies were mis-
timed or not wanted would be less likely
to breast-feed their infants.
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