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Influence of Insurance Coverage on Delays in Seeking
Emergency Care in Patients With Acute Chest Pain

David L. Brown, mD, Diane L. Schneider, Mp, Robert Colbert, mp,
and David Guss, MD,

he relation between insurance type and decisiovere triaged with a chief complaint of “chest pain”

time for presentation with acute chest pain is rend were subsequently admitted to the University of
atively unknown. Recently, economic changes iQalifornia, San Diego Medical Center between April
medicine have created numerous types of third-party 1993, and October 31, 1994. Patients were triaged
payers that include private insurance companies prgs “chest pain” if they complained of chest pain or if
viding fee-for-service and capitated (health maintehe triage nurse suspected a cardiac etiology for symp-
nance organizations [HMOs]) coverage, and goverfsms. The CHARTS database included name, age,
ment programs at the federal, state, and local leveJgx, medical record number, time of presentation,
(Medicare, Medicaid, county programs). The uninchief complaint, clinical notes (nurse’s notes, house-
sured and those covered by Medicaid receive lesgff history and physical, and attending physician
medical care than the privately insure@here are few comments), and disposition.
data showing a correlation between type of insurance e emérgency department CHARTS records of
and the timely use of emergency medical servicege 737 patients were reviewed. One hundred fifty-

Braveman et alrecently showed that patients with,, . o\ hiects were excluded for any of the following
Medicaid were at increased risk of appendiceal 'UPaasons: age<30 years; chest painc10 minutes’

ture from appendicitis possibly due to insurance-r%-gation; recent chest trauma; history or radiograph

lated delays in presentation for care. The present stu : : - N
examined differences in decision time and insuran nsséﬂﬁr?t Vggn} plg?nl{[rsn?onS’sﬁgzgnﬁgnﬁfeigenﬂnz?lg (Ian
coverage in patients who presented with acute chédf % P astri eq th hist f o
pain and were subsequently admitted to the hospitf'¢OP€: dySPnea, epigastric pain with history of pep-
IC ulcer, palpitations); transfer or referral to the emer-

for further evaluation. . o .
gency department from a clinic, hospital, jail/police

A computerized healthcare and record transfer sygustody, cruise ship, or physician office; use of illegal

tem (CHARTS) was used to identify 737 patients wh@rugs before pain onset; and psychiatric history. The
resulting 583 records were reviewed to ascertain age,

sex, ethnicity, insurance type, mode of arrival to the
From the Departments of Medicine (Cardiology and General Medi-  hospital, decision time, and past medical history.
cine], and Emergency Medicine, University of California, San Diego, ~ Twenty-five patients were subsequently excluded
San Diego, Cohformo. Dr. Brown's address is: Division of Cardiovas- from the study because of chart unavailability or in-
cular Medicine, Albert Einstein College of Medicine, 1825 Eastches- .. ; . .

fer Road, Bronx, New York. Manuscript received December 24,  Sufficient documentation within the medical records.

1997, revised manuscript received and accepted March 16, 1998, One hundred forty-six patients with prehospital delays
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TABLE | Characteristics of 412 Patients Who Presented to the Emergency Room With Chest Pain (University of California, San
Diego Medical Center, April 1993-October 1994)
Private Medicare Medicaid None
(n = 240) (n = 76) (n = 68) (n = 28)

Age 55.6 67.7 53.1 53.9

Mean (yr) (95% CI) (52.8, 58.5) (65.7, 70.0) (53.1, 55.3) (51.5, 56.2)
Income 30,752 25,505 24,272 28,006

Mean ($) (95% CI) (27,988, 33,516 (23,591, 27,418) (22,407, 26,138) (25,897, 30,115)
Gender

Male (%) 49.3 66.1 68.0 69.2
Ethnic group

White (%) 62.0 63.5 50.8 58.6

Black (%) 16.9 13.0 26.2 16.4

Hispanic (%) 14.1 13.0 16.4 22.1

Asian (%) 7.0 10.5 66 29
Past Cardiovascular history

Hypertension (%) 19.7 14.8 15.6 18.3

Cardiac (%) 49.3 63.5 58.8 46.2

None (%) 31.0 21.7 24.6 35.5
Arrival mode

Ambulance (%) 32.4 39.1 44.6 39.4

of >24 hours were excluded from further analysiprivate supplement were considered privately insured.
because it was unlikely their pain represented acuter age analysis, 4 groups were created: 30 to 49, 50
ischemia. Thus, a total of 412 patients remained féo 59, 60 to 69, and 70. Mode of arrival was orga-
analysis. nized into 2 groups: those who arrived by ambulance
Age and gender were recorded from documentand those who arrived by other means (i.e., drive, bus,
tion in the CHARTS database. Ethnicity was detewalk), classified as self.
mined using descriptions in the CHARTS emergency Statistical analysis was performed using the SAS
room physician note. If ethnicity was not specifiedstatistical program (SAS Institute Inc. SAS/STAT
admissions information in the medical records wddser’'s Guide, Release 6.03. 1988: Cary, North Caro-
used. White was defined as Caucasian or of Middléna.) Differences in proportions were calculated using
Eastern ethnicity; black was defined as African-Amethe Mantel-Haenszel statistic with a 2-tailed test of
ican; Latino was defined as Mexican, Central Amersignificance defined ag <0.05. Analysis of covari-
can, Cuban, and South American; Asian was definathice using least-square means statement was per-
as Cambodian, Laotian, Korean, Viethamese, Jagarmed to determine mean pre-hospital delay. The
nese, Chinese, Filipino, Pacific Islander, and Indianmodel for each variable controlled for other confound-
Prehospital delay was defined as the time the pers. For example, the insurance sponsor was adjusted
tient began experiencing chest pain prompting thé&r ethnicity, gender, age, income, past cardiovascular
person to seek medical attention to arrival at thastory, and arrival mode. The prehospital delay time
emergency department. Therefore, prehospital deldifferences were determined using 95% confidence
actually included both decision time and transportaatervals (CIs).
tion time. Prehospital delay was determined by re- Table | lists characteristics of 412 patients ana-
viewing the medical record, including initial emerdyzed. The mean age of all patients was 57.4 years.
gency department note and housestaff admissibten made up 63.3% of subjects. Whites made up
notes, and recorded in 1-hour increments rounded 3d.2% of the sample, blacks 20.4%, Hispanics 18.8%,
the nearest hour. Documentation of preexisting hypeand Asians 6.3%. This representation was similar to
tension, prior myocardial infarction, angina, congesteighborhoods surrounding the hospital, but signifi-
tive heart failure, valvular heart disease, or the use cntly different from the population of San Diego
nitrates constituted a history of cardiac disease. = County. Neighborhoods representing 6 postal/zip
The home address at the time of admission wasdes surrounding UCSD are populated by 238,867
used to assign United States postal zip codes. Mediasidents with the following ethnicities: 47% white,
household income for that zip code was determiné&8% Hispanic, 14% black, 8% Asiar,1% other. The
using San Diego County census informatfo@ensus population of San Diego County is 65% white, 6%
information was also used to determine demograpHitack, 20% Hispanic, and 7% Asi&n.
information for neighborhoods surrounding the hospi- Only insurance coverage and mode of arrival were
tal. associated with statistically significant differences in
Insurance coverage was defined as private (captean pre-hospital delay time (Table 1l). The longest
tated or fee-for-service), Medicare, Medicaid (includpre-hospital delay time was observed in patients with
ing county medical services coverage), and none (uktedicaid insurance coverage after adjusting for age,
insured, paying out of pocket or indigent). Patientgender, ethnicity, preexisting cardiovascular disease,
with both Medicare and Medicaid were assigned to thecome level, and arrival mode. Patients with private
Medicare group. Patients with both Medicare and iasurance had significantly lower mean prehospital
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. . ) was found to be significantly prolonged in patients
TABLE Il Prehospital Delay in 412 Patients with insurance coverage by Medicaid and to be inde-
Delay (hr) 95% Cl pendent of multiple patient and socioeconomic fac-
Insurance tors. Despite having the longest prehospital delay
Private 2.94 (2.04,3.84) | time, patients with Medicaid had the highest use of
Medicare 3.76 (3.05,5.23) | ambulance transportation. As a group, patients who
med'“"d ‘312‘7‘ (gggigg) used ambulance transport had delays almost 2 hours
Ethnic group ' (2.824.32) | |ess than those who used other transportation. Thus,
White 3.37 (2.85,3.53) | the greatest portion of the prehospital delay of Med-
Black 4.07 (3.15,4.99) | icaid patients, as a group, appears to be actually mak-
Hispanic 4.25 (3.31,5.19) | ing the decision to seek emergency care rather than
osien 426 (2775731 1 transportation time. o _
Men 3.63 (3.16,4.10) The cause of the longer decision time in patients
Women 4.14 (3.51,4.77) | with Medicaid is unclear. Othettiave documented an
Age increased delay by the uninsured when seeking med-
gg:gg g-gg g-gélj-gg; ical care. Although the Medicaid group is not unin-
50-69 358 (2.82434) | Sured, they may perceive themselves as underindured
70+ 4.53 (3.69.5.37) and at risk for greater financial liability in the form of
Income co-payments than do patients with supplemental in-
<$15,000 3.96 (3.22,470) | surance or HMO membership. Although a recent
i]$53‘038'(§)§o 39 g'gg'jf% study found co-payments not to be associated with
Past history ' R increased delay to presentation for patients with acute
Hyperfension 4.60 (3.68,5.52) | myocardial infarction, that study included only non-
Cardiac disease 3.44 (2.93,3.95) | indigent members of a single prepaid HMO rather
Al:iigT?;ode 3.64 (8:31.473) | than the socioeconomically diverse population of the
Ambulance 274 (2.17,331) | current study. Alternatively, organizational features
Self 4.50 (4.03,4.97) | of Medicaid-based care may be responsible for the
o —an oo oo increased delay. . o
oF T crive, ek, Pos, or o The prolonged prehospital delay of the Medicaid

group is of concern given the direct relation between

time to treatment of acute myocardial infarction and
delay times than patients with Medicaid (2.94 hoummortality5-8 Recent data from the Global Utilization
[95% CI 2.04, 3.84] vs 4.54 hours [95% CI 3.85pf Streptokinase or t-PA to Open Occluded Arteries
5.23]). Patients with Medicare or no coverage haiial confirmed that both in-hospital and 30-day mor-
intermediate mean prehospital delay times that wetaity increase as a function of prehospital delay, with
not statistically different. Although the mean prehoghe lowest mortality seen in the group of patients with
pital delay was lower for whites (3.37 hours, 95% Chcute myocardial infarction presenting within the first
2.04 to 3.84) compared with blacks (4.07 hours, 95%our of symptoms. Mortality increases by approxi-
Cl 3.15 to 3.99), Hispanics (4.25 hours, 95% CI 3.3mately 60% in patients presenting for treatmernt
to 5.19), and Asians (4.26 hours, 95% CI 2.77 thours after symptom onse&tAlthough the current
5.75), the differences were not statistically significanstudy looked at the more global population of patients
Women (4.14 hours, 95% CI 3.51 to 4.77) had avaluated for acute chest pain thought to be of isch-
longer mean prehospital delay than men (3.63 houemic origin rather than those that actually experience
95% CI 3.16 to 4.10), but it was not statisticallya myocardial infarction, no patient from the subsets
significant. Patients aged 70 years had longer meanidentified in the current study presented in the first 2
prehospital delays (4.53 hours, 95% CI 3.69 to 5.3RApurs of symptoms.
than younger groups, but the difference was not sta- Medicare patients had delay times intermediate
tistically significant. Longer delays were also noted ibetween those of the private insurance group and the
lower income patients, but the differences were ndledicaid patients. Fear of out-of-pocket expenses in
statistically significant. No difference in prehospitathis group could account for the slower response time
delay was noted in patients with a history of hyperthan was seen in the privately insured group. The
tension or those with a history of cardiac disease wheminsured group also had delay times between the
compared with those who had no history of hypertemrivate insurance group and the Medicaid patients.
sion or cardiac disease. Patients arriving via ambhtowever, the no-insurance group is difficult to ana-
lance (2.74 hours, 95% CIl 2.17 to 4.97) had shortérze because it may consist of some persons able to
prehospital delays than those using other modes dy for their medical care with personal funds or who
transportation (drive, walk, bus) (4.50 hours, 95% Ghere mislabeled as having no insurance because of
4.03 to 4.97). lack of documentation at the time of admission.

This study examined the effect of insurance on This study demonstrates that prehospital delay

prehospital delay of 412 patients with acute chest paim the setting of acute chest pain was associated
requiring hospital admission. Prehospital delay timeith the type of health insurance. Specifically, pa-
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infarction. Lancet1986;1:397—-402.
6. ISIS-2 Collaborative Group. Randomized trial of intravenous streptokinase,
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infarction: I1SIS-2.Lancet1988;2:349-360.
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Late Results of Balloon Pulmonary
Valvuloplasty in Adulis

Mohammad ali Sadr-Ameli, mp, Farhad Sheikholeslami, mp,
Iraj Firoozi, MD, and Hossein Azarnik, MD

Balloon pulmonary valvuloplasty (BPV) is the pro-ract and pulmonary trunk. Color Doppler assessment
cedure of choice for the treatment of valvulawas used to quantitate pulmonary regurgitation as
pulmonary stenosis? The immediate results of BPV mild, moderate, or seveié All values were expressed
have been well documentéd; but long-term or late as mean+ SD. Student’s test was used for compar-
results are not well known and data documentingon of data obtained before and after BPV.
long-term effectiveness of BPV in adults are One hundred twenty-seven patients underwent
scantyé-13 This study presents late results of thiBPV. The pulmonary valve pressure gradient de-
procedure in adults. creased from 108= 40 mm Hg (range 55 to 240)
Between December 1987 and June 1990, 127 adpéfore to 22+ 9 mm Hg (range 8 to 50) immediately
patients (86 men and 41 women) with an average agger (p<0.001) BPV. Right ventricular systolic pres-
of 30 years (range 16 to 54) underwent percutaneosigre decreased from 128 40 mm Hg (range 75 to
BPV. Patients with pulmonary valve dysplasia as deg0) before to 45+ 9 mm Hg (range 40 to 85)
fined by Jeffery et af were excluded from the study.jmmediately after (p<0.001) BPV. Pulmonary artery
The technique of BPV was similar to that reportedystolic pressures showed no significant change* 20
elsewheré:1516 The balloon diameter is usually se-" mm Hg (range 15 to 25) versus 24 2 mm Hg

lected to be 1.3 times the diameter of the puImona(yange 15 to 28) before and after BPV & NS)
valve annulus. The procedure was performed with spectively. ’
single-balloon technique in 104 patients and with a T4 average pulmonary valve gradient decreased

double-balloon technique in 23. In patients with crity, ther to 20+ 10 mm Hg (range 8 to 60) (§:0.001)
ical pulmonic stenosis, gradational BPV was succe ter this pe_riod of 6 to 8 years (Figure 15_ Right

fully applied:” These patients were examined eVery 9aicjar systolic pressure also decreased ta 4D
months by continuous-wave and color Doppler echgﬁm Hg (range 30 to 80; p<0.001)

cardiography (Hewlett-Packard Sonos 1500, Andover, After BPV, only 1 patient's disease was still des-

Massachusetts) for a period of 72 to 98 months (6 ! ; ; ;
8 years) at our institution. Patients’ disease was clelg@—nated as class Il (right-sided cardiac failure due to

sified as functional New York Heart Association clasguImonary insufficiency); the remaining patients’ dis-
I or IV. ease designation was class | or Il after the follow-up

Hemodynamic assessment of right ventricle-tgnonitoring period. Patients were divided into 2 groups

; ; ding to their average pulmonary valve gradient.
pulmonary artery systolic pressure gradients were d&=¢0" ! . .
termined at follow-up examinations by Doppler echo-.rﬁuFJ AI com%rlsed 101 patllents who Imamfeg’ged
cardiography. Estimates of gradients were calculaté§ner & jarger decrease in puimonary valve gradient
by applying the modified Bernoulli equatigto the (-8 19= 5 mm Hg [range 8 to 35] or no change in
maximum continuous-wave Doppler systolic peaRomparison with their values obtained immediately
flow velocities across the right ventricular outflowdfter BPV. Group B comprised 10 patients in whom
the average pulmonary valve gradient increased
slightly in comparison with their values obtained im-

From the Depariment of Cardiology, Heart Hospital, Iran University of ; .
Medical Sciences, Tehran, Iran. Dr. Sadr-Ameli’s address is: P.O. Box mediately after BPV. In group B, the average pulmo

19395/4313, Tehran, Iran. Manuscript received January 26, 1996; nary valve gradient was 179 38 mm Hg (range 130
revised manuscript received and accepted March 9, 1998. to 240) before and 46 8 mm Hg (range 25 to 50)
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