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MORE THAN45MILLION INDI-
vidualsintheUnitedStates
arewithouthealthcare in-
surance1 and another 25

millionavoidcarebecauseoffinancialcon-
cerns.2Althoughinsurancestatushasbeen
showntoaffectuseofpreventive screen-
ing and chronic care,3,4 little is known
about how health care insurance status
affects decisions to seek care during an
emergencymedicalcondition,suchasan
acutemyocardial infarction(AMI).While
current public policy measures, such as
theUSEmergencyMedicalTreatmentand
ActiveLaborAct, ensure theprovisionof
careduringemergencymedicalconditions
irrespectiveof insurancecoverage, there
is no guarantee that patients with health
careinsurancecanaffordsuchtreatment.5

As a result, patients may still delay seek-
ing care for acute, life-threatening con-
ditionsbecauseof thepotential financial
costs of care.

Acute myocardial infarction is a clini-
cal condition for which delays in seek-
ing care can have significant, adverse
consequences on patients’ outcomes.6-9

Acute myocardial infarction is com-
mon, affecting almost 1 million indi-

viduals in the United States each year,10

and the benefits of early treatment are
clear and substantial.11,12 Prior studies of
prehospital delays for AMI to date have
focused primarily on nonmodifiable pa-
tient factors such as age, race, and sex,
and education-based community inter-
ventions, which have not been shown to
reduce prehospital delays.13,14 How-
ever, studies have not examined whether
financial concerns from the patient’s per-

spective about accessing medical care in
those with health care insurance is as-
sociated with prehospital delays. Prior
studies have defined patients with diffi-
culty affording health care services or
treatment despite having some form of
health insurance as being underin-

Author Affiliations are listed at the end of this article.
Corresponding Author: Paul S. Chan, MD, MSc, Mid
America Heart Institute, Fifth Floor, 4401 Wornall Rd,
Kansas City, MO 64111 (pchan@cc-pc.com).

Context Little is known about how health insurance status affects decisions to seek
care during emergency medical conditions such as acute myocardial infarction (AMI).

Objective To examine the association between lack of health insurance and finan-
cial concerns about accessing care among those with health insurance, and the time
from symptom onset to hospital presentation (prehospital delays) during AMI.

Design, Setting, and Patients Multicenter, prospective study using a registry of
3721 AMI patients enrolled between April 11, 2005, and December 31, 2008, at 24
US hospitals. Health insurance status was categorized as insured without financial con-
cerns, insured but have financial concerns about accessing care, and uninsured. In-
surance information was determined from medical records while financial concerns
among those with health insurance were determined from structured interviews.

Main Outcome Measure Prehospital delay times (�2 hours, �2-6 hours, or �6
hours), adjusted for demographic, clinical, and social and psychological factors using
hierarchical ordinal regression models.

Results Of 3721 patients, 2294 were insured without financial concerns (61.7%),
689 were insured but had financial concerns about accessing care (18.5%), and 738
were uninsured (19.8%). Uninsured and insured patients with financial concerns were
more likely to delay seeking care during AMI and had prehospital delays of greater
than 6 hours among 48.6% of uninsured patients and 44.6% of insured patients with
financial concerns compared with only 39.3% of insured patients without financial
concerns. Prehospital delays of less than 2 hours during AMI occurred among 36.6%
of those insured without financial concerns compared with 33.5% of insured patients
with financial concerns and 27.5% of uninsured patients (P� .001). After adjusting
for potential confounders, prehospital delays were associated with insured patients
with financial concerns (adjusted odds ratio, 1.21 [95% confidence interval, 1.05-
1.41]; P=.01) and with uninsured patients (adjusted odds ratio, 1.38 [95% confi-
dence interval, 1.17-1.63]; P� .001).

Conclusion Lack of health insurance and financial concerns about accessing care
among those with health insurance were each associated with delays in seeking emer-
gency care for AMI.
JAMA. 2010;303(14):1392-1400 www.jama.com
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sured.15-17 Because prehospital delays are
associated with higher AMI morbidity
and mortality,6-9 demonstrating that pa-
tients with no insurance or those with
insurance but reporting financial con-
cerns about accessing care are at higher
risk for prehospital delays is important
because it would suggest that reducing
financial barriers to care—perhaps
through expansion of benefits or health
insurance coverage—could reduce de-
lays and improve outcomes.

To address this current gap in knowl-
edge, we examined the association
between lack of health insurance and
financial concerns about accessing care
among those with health insurance, and
the time from symptom onset to hospi-
talpresentation(prehospitaldelays)dur-
ing AMI in the Translational Research
Investigating Underlying Disparities in
Acute Myocardial Infarction Patients’
Health Status (TRIUMPH) study. Given
the growing number of uninsured and
insured individuals in the United States
with financial concerns about accessing
care, an understanding of the effect of
health care insurance, from a patient’s
perspective, on decisions to seek prompt
medical attention for AMI may have
important implications in the current
debate on US health care reform.

METHODS
Participants and Study Design

Participants were consecutively en-
rolled between April 11, 2005, and De-
cember 31, 2008, from 24 US urban hos-
pitals as part of the TRIUMPH study,
which maintained a multisite, prospec-
tive AMI registry focused on specific gaps
in knowledge about racial differences in
AMI care. Participating hospitals within
TRIUMPH were geographically diverse
and included both academic and non-
academic institutions (see eAppendix 1
at http://www.jama.com for a list of the
participating study sites). Patients were
eligible for inclusion if they were aged
18 years or older, had elevated cardiac
enzymes (troponin I or creatinine kinase
MB) within 24 hours of hospital admis-
sion and supporting evidence sugges-
tive of AMI, including either prolonged
ischemic symptoms or electrocardio-

graphic ST elevation changes. Exclu-
sion criteria were patients who were in-
carcerated, refused participation, were
unable to provide consent, did not speak
English or Spanish, were transferred to
the participating hospital from another
facility more than 24 hours after initial
admission, died, or were discharged prior
to being contacted by the investigators.

Of the6163patientswhometeligibil-
ity criteria, 1823 patients refused to
participate in the study. Compared with
patientswhoconsented,patientswhore-
fused participation were more likely to
be white (74% vs 67%; P� .001), older
(mean [SD], 62 [14] vs 59 [12] years;
P�.001),andhavehealthinsurance(85%
vs 80%; P� .001). No difference in par-
ticipationbysexwasnoted(refusedpar-
ticipation:34%female; agreed topartici-
pate: 33% female). Among the 4340 pa-
tients who provided consent and were
enrolled inTRIUMPH,patientswereex-
cluded if they had missing information
on insurance status (n=63 [2%]), if pre-
hospitaldelay timewasnotdocumented
(n=534[12%]),orifdelaytimecouldnot
be determined because they did not ex-
perienceischemicsymptomspriortohos-
pital arrival (n=22 [0.5%]). The final
study cohort consisted of 3721 patients.

Demographic, social, clinical, health
status,andpsychologicaldataforpatients
werecollectedfromchartabstractionand
baselineinterviewsbytrainedstaffwithin
24 to 72 hours of the index AMI admis-
sion.Allparticipantsprovidedwrittenin-
formed consent and the study protocol
wasapprovedby the institutional review
board at each participating center.

Insurance Status

For this study, 3 categories of health in-
surancecoveragewerecompared:no in-
surance,insurancewithfinancialconcerns
aboutaccessingcare,andinsurancewith-
out financial concerns.Health insurance
information was determined from the
medicalrecords.Ininstancesinwhichpa-
tientshadmore than1 formofhealth in-
surance,thefollowinghierarchywasused:
(1)fee-for-service(preferredprovideror-
ganization), (2) health maintenance or-
ganization, (3) Medicare, (4) Medicaid,
(5) Veterans Administration, (6) other,

or(7)none.Usingstructuredinterviews,
patientswithhealthcare insurancewere
furtherclassifiedashavingornothaving
financial concerns in accessing medical
care.Usingpatient-centeredquestionsthat
havebeenusedtodescribeeconomicbar-
riers toseekingcareinpatientswithcoro-
naryarterydisease,18,19patientswithhealth
insuranceweredefined tohave financial
concerns in accessing care if, because of
concerns about costs, they either (1)
avoidedcareinthepastyear,(2)werenon-
adherent tomedications in thepastyear,
or(3)werecurrentlyhavingdifficultyob-
taining health care services.

Study Outcomes

The primary outcome was time to hos-
pital presentation (prehospital delays),
which was determined as the time from
symptomonset tohospitalpresentation,
and was obtained from the available
medicalrecords(includingallemergency
departmentandphysicianrecords).Time
to hospital presentation was collected
in discrete categories (�1 hour, �1-2
hours, �2-4 hours, �4-6 hours, �6-12
hours, �12-24 hours, and �24 hours).
To enhance interpretability, the num-
berofcategorieswasreducedbymerging
themintocommonlyusedandclinically
relevant classification categories (�2
hours, �2-6 hours, or �6 hours).8,9,20

As a sensitivity analysis, time to hospi-
talpresentationalsowasexaminedusing
the original 7 time categories.

Demographic, Social, and
Patient-Centered Variables

Demographicvariables includedage,sex,
race,andresidentialarea. Informationon
racewasself-identifiedandcollecteddur-
ingpatientinterviews.Residentialareawas
determined from the 2000 US Census21

byexaminingtheproportionofruralresi-
dents foreachzipcodeandthenpatients
were categorized as living in an urban
(�10% rural), mixed (10%-33% rural),
or rural (�33% rural) environment.

Additionally, during the index AMI
hospitalization,detailed informationon
patients’ social background, health sta-
tus,andpsychological factors—variables
that have not been systematically exam-
ined in prior studies of prehospital

HEALTH INSURANCE AND HOSPITAL DELAY IN AMI
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delays—alsowasobtainedbecausethese
may confound the association between
insurance status and prehospital delays.
Social variables included marital status
(single, widowed, or married), educa-
tional level (did not complete high
school, high school graduate, college
graduate,orgraduateschooldegree),and
perceivedsocial support asmeasuredby
the7-itemEnhancingRecovery inCoro-
naryHeartDiseasePatients(ENRICHD)
SocialSupport Inventory.Basedonprior
work,22 low social support was defined
as a score of 3 or greater on 2 or more
items (excluding items on instrumen-
tal social supportandmarital status)and
having a sum score of 18 or greater on
the remaining 5 items.

Patients’baselinedisease-specifichealth
status (including angina frequency and
anginastabilityover the4weekspreced-
ing the index AMI) was assessed using
theSeattleAnginaQuestionnaire(SAQ),
avalidateddisease-specificquality-of-life
instrument forcoronaryarterydisease.23

Scores for each SAQ domain range from
0 to 100, with higher scores indicating
better functional status (ie, less frequent
angina and more stable angina). Angina
frequency was categorized into 3 clini-
cally meaningful categories: daily to
weeklyangina(scoresof0-60),monthly
angina (scores of 61-99), or no angina
(score of 100).24

TheTRIUMPHregistryalsocollected
information on psychological variables,
including depression and perceived
stress.Depressionwasassessedwith the
9-item Patient Health Questionnaire
(PHQ).25 Patientswereclassifiedashav-
ing no depression (PHQ scores of 0-4),
milddepression(PHQscoresof5-9),and
moderate to severe depression (PHQ
scores of 10-27).26 Levels of perceived
stress were measured with the 4-item
Perceived Stress Scale,27 with scores of
4 or greater categorized as representing
high perceived stress.28

Statistical Analysis

Unadjusted analyses evaluated baseline
differencesbetweenthe3 insurancecov-
eragegroups(noinsurance, insuredwith
financial concerns, and insured without
financialconcerns)usinganalysesofvari-

anceforcontinuousvariablesand�2 tests
for categorical variables. Normality was
confirmed for continuous variables.

Because the primary outcome was or-
dinal, multivariable hierarchical cumu-
lative-logit models were constructed to
evaluatetheindependentrelationshipbe-
tween health insurance and prehospital
delay.Thismethodadjusts forclustering
at the site level and between-hospital ef-
fectsandprovidesasingleoddsratio(OR)
of cumulative probabilities for the rela-
tionshipbetweenapredictorvariableand
eachcombinationofhigher riskvs lower
riskoutcomecategories(eg,�6hoursvs
�6 hours and �2 hours vs �2 hours).

Besides insurancestatus,allmodels in-
cluded established predictors of prehos-
pitaldelay (age, race, sex,diabetesmelli-
tus, residential area [rural, mixed, or
urban]),6 social factors (marital status,
educationlevel,andperceivedsocialsup-
port),patients’healthstatus(SAQangina
frequencyandangina stability),psycho-
logical factors(depressionandperceived
stress), and other clinical variables (see
eAppendix 2 at http://www.jama.com for
definitions of clinical variables). Clini-
cal variables included medical comor-
bidities (hypercholesterolemia, hyper-
tension, peripheral arterial disease, prior
AMI, prior percutaneous coronary in-
tervention [PCI] or coronary artery by-
pass graft surgery, prior stroke, chronic
kidney disease, chronic obstructive pul-
monary disease, chronic heart failure),
recent smoking, obesity (body mass in-
dex [calculated as weight in kilograms
divided by height in meters squared]
�30), family history of coronary artery
disease, AMI characteristics and sever-
ity (ST elevation vs non–ST elevation
AMI, left ventricular ejection fraction
�40%, and Killip class [class I-II vs III-
IV]), absence of chest pain in the pre-
hospital setting, and time of day during
hospital presentation (weekday, week-
night, or weekend admission).

At least 1 study covariate was missing
in12.3%ofpatientsandtheaveragenum-
ber of missing data fields per patient was
0.23.Missingcovariatedatawereassumed
to be missing at random and imputed
usingIVEwaresoftwareversion2.0(Uni-
versityofMichiganSurveyResearchCen-

ter, Institute for Social Research, Ann
Arbor).29Ratesofmissingdelaytimewere
not significantly different across insur-
ance status categories (P=.65) and po-
tential bias attributable to those without
prehospitaldelaytimeswasaddressedby
creatinganonparsimoniousmodelforthe
propensityofmissingdataondelaytime.30

Thereciprocalofthisprobabilitywasused
to weight the associations among re-
sponders in thehierarchicalcumulative-
logit model. Results with and without
weighting were comparable so only the
weighted results are presented.

As a sensitivity analysis, while time to
hospital presentation was evaluated as 3
clinically meaningful categories, the re-
lationshipbetween insurance statusand
the original 7 time categories described
above also was examined. Additionally,
eachof the3questionsused todefine in-
sured patients with financial concerns
weresystematicallyeliminatedandthero-
bustness of the relationship between in-
surancestatusandprehospitaldelayswas
examined. In all models, the validity of
the ordinal relationship between insur-
ancestatusandthedependentvariable(ie,
theassumptionofcommonslopes forall
cumulative logits) was verified.

Assecondaryanalyses,whetherprehos-
pital delays among patients presenting
with ST-elevation AMI were associated
withlowerratesof treatmentwiththrom-
bolytic therapy or PCI also were exam-
ined using multivariable modified Pois-
sonregressionmodels.Allstatisticalanaly-
ses were conducted using SAS software
version 9.1.3 (SAS Institute Inc, Cary,
NorthCarolina),IVEware,andRsoftware
version2.6.0(FreeSoftwareFoundation,
Boston, Massachusetts). All tests for sta-
tisticalsignificancewere2-tailedandwere
evaluated at a significance level of .05.

RESULTS
Of 3721 patients in the cohort, 2294 were
insured without financial concerns
(61.7%), 689 were insured but had fi-
nancial concerns about accessing care
(18.5%), and 738 were uninsured
(19.8%). Among those with insurance re-
porting financial concerns, 82.8%
avoided medical care, 55.6% avoided
taking medications, and 12.8% had
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Table 1. Baseline Characteristics by Health Care Insurance Statusa

Health Care Insurance Status

P
Value

Insured
Without Financial

Concerns (n = 2294)

Insured
With Financial

Concerns (n = 689)
No Insurance

(n = 738)
Insurance payer

PPO 1208 (52.7) 296 (43.0) 0
HMO 345 (15.0) 86 (12.5) 0
Medicare 505 (22.0) 160 (23.2) 0

�.001
Medicaid 127 (5.5) 78 (11.3) 0
Veterans Administration 29 (1.3) 17 (2.5) 0
Other 80 (3.5) 52 (7.5) 0

Age, mean (SD), y 61.6 (12.5) 56.5 (11.3) 51.7 (8.6) �.001
Female sex 739 (32.2) 265 (38.5) 215 (29.1) �.001
Raceb

White 1706/2289 (74.5) 473/688 (68.8) 337/733 (46.0)
Black 473/2289 (20.7) 177/688 (25.7) 290/733 (39.6) �.001
Other 110/2289 (4.8) 38/688 (5.5) 106/733 (14.5)

Residential areab,c

Urban 1294/2294 (56.4) 386/688 (56.1) 521/736 (70.8)
Mixed 326/2294 (14.2) 106/688 (15.4) 78/736 (10.6) �.001
Rural 673/2294 (29.3) 196/688 (28.5) 136/736 (18.5)

Marital statusb

Married 1367/2289 (59.7) 319/689 (46.3) 272/736 (37.0)
Single 634/2289 (27.7) 294/689 (42.7) 430/736 (58.4) �.001
Widowed 288/2289 (12.6) 76/689 (11.0) 34/736 (4.6)

Educationb

�High school 365/2276 (16.0) 172/686 (25.1) 204/736 (27.7)
High school 1338/2276 (58.8) 411/686 (59.9) 439/736 (59.6)

�.001
College 350/2276 (15.4) 73/686 (10.6) 73/736 (9.9)
Graduate school 223/2276 (9.8) 30/686 (4.4) 20/736 (2.7)

Depression assessed by PHQb

Not clinically depressed 1347/2162 (62.3) 264/637 (41.4) 389/693 (56.1)
Mild 509/2162 (23.5) 186/637 (29.2) 157/693 (22.7)
Moderate 185/2162 (8.6) 106/637 (16.6) 84/693 (12.1) �.001
Moderately severe 87/2162 (4.0) 55/637 (8.6) 49/693 (7.1)
Severe 34/2162 (1.6) 26/637 (4.1) 14/693 (2.0)

Perceived stress levelb
Low 1185/2220 (53.4) 193/671 (28.8) 270/721 (37.4)

�.001
High 1035/2220 (46.6) 478/671 (71.2) 451/721 (62.6)

Low social supportb 259/2205 (11.7) 188/665 (28.3) 168/724 (23.2) �.001
SAQ angina frequencyb

Daily or weekly 340/2287 (14.9) 131/688 (19.0) 142/735 (19.3)
Monthly 640/2287 (28.0) 220/688 (32.0) 221/735 (30.1) �.001
None 1307/2287 (57.1) 337/688 (49.0) 372/735 (50.6)

SAQ angina stability, mean (SD) 45.7 (20.9) 42.7 (23.2) 42.9 (22.8) �.001
Medical history

Hypercholesterolemia 1230 (53.6) 344 (49.9) 262 (35.5) �.001
Hypertension 1546 (67.4) 473 (68.7) 444 (60.2) �.001
Peripheral arterial disease 129 (5.6) 28 (4.1) 11 (1.5) �.001
Diabetes mellitus 656 (28.6) 246 (35.7) 205 (27.8) �.001
Prior MI 479 (20.9) 173 (25.1) 116 (15.7) �.001
Prior PCI or CABG surgery 625 (27.2) 220 (31.9) 122 (16.5) �.001
Prior stroke 135 (5.9) 35 (5.1) 17 (2.3) �.001
Chronic kidney disease 173 (7.5) 48 (7.0) 24 (3.3) �.001
COPD 167 (7.3) 54 (7.8) 27 (3.7) �.001
Chronic heart failure 161 (7.0) 76 (11.0) 49 (6.6) .001
Smoked within last 30 d 1256 (54.8) 452 (65.6) 520 (70.5) �.001
Obese (BMI �30)b,d 891/2220 (40.1) 311/671 (46.3) 271/657 (41.2) .02
Family history of CADb 1716/2271 (75.6) 522/679 (76.9) 505/732 (69.0) �.001

(continued)
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difficulty obtaining health care services
due to costs; 44.1% met at least 2 of these
criteria. Compared with insured pa-
tients without financial concerns, a
greater proportion of insured patients
with financial concerns received their in-
surance coverage from Medicaid (11.3%
vs 5.5%) and a smaller proportion had
fee-for-service plans (43.0% vs 52.7%)
(P�.001 for difference across plans;
TABLE 1).

There were substantial differences in
baselinecharacteristicsbetweenthe3 in-
surancegroups(Table1).Comparedwith
insured patients without financial con-
cerns,uninsuredpatientsandinsuredpa-
tientswith financial concernsweremore
frequentlyyounger,nonwhite,single,and
current smokers, and less likely to have
completedhighschool.Thesepatientsalso
hadhigherlevelsofperceivedstress,more
severe depressive symptoms, and more

frequent angina in the weeks preceding
their indexAMI.Furthermore,compared
with patients with any insurance, unin-
suredpatientswereless likelytohavehad
a prior AMI, PCI, or coronary artery by-
pass graft surgery; less likely to have co-
existinghypercholesterolemia,hyperten-
sion, peripheral arterial disease, stroke,
chronic kidney disease, and chronic ob-
structive pulmonary disease; and more
likely to live in urban areas and present
witha leftventricularejection fractionof
less than 40% during the index AMI.

Delays to Hospital Presentation

While 1273 patients presented promptly
within 2 hours of symptom onset
(34.2%), 1567 patients had delay times
exceeding 6 hours (42.1%). There were
important differences in time from symp-
tom onset to hospital presentation dur-
ing AMI by insurance status (P� .001;

TABLE 2). A greater proportion (36.6%)
of insured patients without financial con-
cerns arrived within 2 hours of symp-
tom onset compared with 33.5% of in-
sured patients with financial concerns
and 27.5% of uninsured patients. Con-
versely, a smaller proportion (39.3%) of
insured patients without financial con-
cerns arrived more than 6 hours from
symptom onset compared with 44.6% of
insured patients with financial con-
cerns and 48.6% of uninsured patients.

Inanalysesadjustedforstudysiteonly,
comparedwith insuredpatientswithout
financialconcerns, insuredpatientswith
financial concerns (OR, 1.22; 95% con-
fidence interval [CI],1.06-1.40)andun-
insuredpatients(OR,1.30;95%CI,1.12-
1.51) were more likely to delay seeking
careduringAMI.Afteradjustmentforde-
mographics, clinical comorbidities,AMI
characteristics,baselinehealthstatus, so-
cial factors, and psychosocial variables,
insuredpatientswith financial concerns
(adjustedOR,1.21[95%CI,1.05-1.41];
P=.01)anduninsuredpatients(adjusted
OR, 1.38 [95% CI, 1.17-1.63]; P� .001)
continued to have longer delays to hos-
pitalpresentation(TABLE 3). In sensitiv-
ityanalyses, theseestimatesweresimilar
whenprehospitaldelaywasexaminedas
7 distinct time categories (results not
shown).Moreover,becausepatientswith

Table 2. Hospital Presentation Times by Health Care Insurance Status

Health Care Insurance Status, No. (%)

P
Value

Insured
Without Financial

Concerns (n = 2294)

Insured
With Financial

Concerns (n = 689)

No
Insurance
(n = 738)

Time to hospital presentation, h
�2 839 (36.6) 231 (33.5) 203 (27.5)

�2-6 554 (24.1) 151 (21.9) 176 (23.8) �.001

�6 901 (39.3) 307 (44.6) 359 (48.6)

Table 1. Baseline Characteristics by Health Care Insurance Statusa (continued)

Health Care Insurance Status

P
Value

Insured
Without Financial

Concerns (n = 2294)

Insured
With Financial

Concerns (n = 689)
No Insurance

(n = 738)

Clinical characteristics at MI admission
ST-segment elevation MI 1040 (45.3) 307 (44.6) 329 (44.6) .90

Ejection fraction �40%b 371/1978 (18.8) 115/586 (19.6) 153/615 (24.9) .004

Killip classb

I or II 2240/2271 (98.6) 672/682 (98.5) 715/733 (97.5)
.12

III or IV 31/2271 (1.4) 10/682 (1.5) 18/733 (2.5)

No chest pain 233 (10.2) 50 (7.3) 37 (5.0) �.001

Time of hospital arrivalb
Weekday 850/2292 (37.1) 253/688 (36.8) 284/738 (38.5)

Weeknight 694/2292 (30.3) 226/688 (32.8) 241/738 (32.7) .30

Weekend 748/2292 (32.6) 209/688 (30.4) 213/738 (28.9)
Abbreviations: BMI, body mass index; CABG, coronary artery bypass grafting; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; HMO, health main-

tenance organization; MI, myocardial infarction; PCI, percutaneous coronary interventions; PHQ, Patient Health Questionnaire; PPO, preferred provider organization; SAQ, Se-
attle Angina Questionnaire.

aValues are expressed as number (percentage) unless otherwise indicated. Percentages may not equal 100 due to rounding.
bValues are expressed as number/total (percentage).
cResidential area was determined by the proportion of rural residents for each zip code from the 2000 US Census21 and categorized as urban (�10% rural), mixed (10%-33% rural),

or rural (�33% rural).
dCalculated as weight in kilograms divided by height in meters squared.
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managed care or public insurance plans
alsoweremore likely tohaveprehospital
delays (see eAppendix 3 at http://www
.jama.com), payor type was addition-
ally adjusted for in the subgroup of
patients with any insurance. The rela-
tionship with longer delay times re-
mained similar for insured patients with
financial concerns (adjusted OR, 1.23
[95% CI, 1.06-1.43]; P=.008) (see eAp-
pendix 4 at http://www.jama.com). The
relationship between insurance status
and prehospital delays remained robust
when each of the criterion questions used
to define financial concerns was system-
atically eliminated among those with
health insurance (see eAppendix 5 and
eAppendix 6 at http://www.jama.com).

Thefinalmodel results forprehospital
delaysarepresented in theFIGURE. Con-
sistent with prior studies,6,7,9 coexisting
diabetes mellitus and weekday working
hourswereassociatedwithan increased
risk of prehospital delays, while a low
Killip class, a prior history of AMI, or
prior coronary revascularization were
eachassociatedwithshorterdelay times.
However, previously described associa-
tionsbetweenage, female sex, andblack
race with prehospital delays6,7,9 were at-
tenuated after adjustment for insurance
status, social and psychological factors,
and clinical characteristics. Notably,
lower educational level, higher angina
frequency in the weeks preceding the
AMI, anddepressive symptomswereas-
sociatedwithprehospitaldelays,whereas
patients with higher perceived stress
scores were more likely to present to the
hospital within 2 hours of symptom on-
set (Figure).

Among patients presenting with ST-
elevation AMI, those with prehospital de-
lays exceeding 6 hours were less likely
to receive primary reperfusion therapy
with either thrombolytics or PCI (�2
hours [reference group], 93.5%; �2-6
hours,92.5%[adjusted relative risk,1.00;
95% CI, 0.97-1.04; P=.88]; �6 hours,
83.9% [adjusted relative risk, 0.91; 95%
CI, 0.85-0.96; P=.002]; TABLE 4).

COMMENT
In this prospective, multisite AMI regis-
try study, we found that nearly 2 in ev-

ery5patientswereuninsuredorwere in-
sured but reported financial concerns in
accessing care. These patients, in turn,
were more likely to delay seeking emer-
gency care for an AMI, even after exten-
sive adjustment for clinical, social, and
psychological factors. These findings
underscoreimportantconsequencesfrom
inadequate health care insurance cover-
ageforthesubstantialnumberofindividu-
alsintheUnitedStatesexperiencingAMIs.
Thedataalsosuggestthateffortstoreduce
prehospitaldelay timesmayhave limited
impactwithout first ensuring thataccess
tohealthinsuranceisimprovedandfinan-
cialconcernsareaddressedinpatientswho
seek emergency care.

To our knowledge, this study is the
first to demonstrate an association be-
tween the lack of health care insurance
and prehospital delays during AMI.
While this observation may seem intui-
tive, uninsured patients have not been
found to have higher rates of prehos-
pital delays in other studies.31,32 Our find-
ings on insurance status may have dif-
fered from earlier studies because of a
higher proportion of uninsured pa-
tients in this contemporary registry.
Moreover, our study’s use of patient in-
terviews(rather thanadministrativedata)
allowed us to adjust for patients’ health
status and important social and psycho-

logical confounders to better clarify the
independent association of insurance sta-
tus with prehospital delays in AMI.

Perhaps most importantly, our study
wasalsoable toevaluate the impactof fi-
nancialconcernsinaccessingmedicalcare
amongthosewithinsurancewhohadde-
lays in seeking care. Through detailed,
structuredinterviews,weidentified indi-
viduals who reported financial burdens
related to the use of health care services
despite the presence of insurance. This
process used a patient’s perspective as a
data source and is a significant advance
fromtheuseofcoarseadministrativedata
sources. Remarkably, more than half of
allinsuredpatientswithfinancialconcerns
inourstudyhadfee-for-service(preferred
providerorganization)orhealthmainte-
nanceorganizationinsuranceplans.Thus,
having private health care insurance did
not guarantee use of health care services
thatwereessential for thesepatients,per-
hapsbecause theyperceived themasun-
affordable in the faceofcompeting finan-
cial demands.

Several studies have described pa-
tients who forego routine medical treat-
ment because of high cost burden as the
underinsured.15-17,19,33 Such avoidance of
care due to costs was associated with
more angina, poorer health status, and
higher rates of rehospitalization.19,33

Table 3. Association Between Insurance Status and Prehospital Delaysa

Adjusted OR (95% CI) P Value

Adjusted for study site
Insured without financial concerns 1 [Reference]

Insured with financial concerns 1.22 (1.06-1.40) .005

No insurance 1.30 (1.12-1.51) �.001

Adjusted for study site, age, sex, race, and residential area
Insured without financial concerns 1 [Reference]

Insured with financial concerns 1.27 (1.10-1.47) �.001

No insurance 1.44 (1.23-1.68) �.001

Adjusted for variables above plus comorbidities and clinical
characteristics

Insured without financial concerns 1 [Reference]

Insured with financial concerns 1.25 (1.08-1.45) .003

No insurance 1.41 (1.20-1.66) �.001

Adjusted for variables above plus baseline CAD health status
and social and psychological factors

Insured without financial concerns 1 [Reference]

Insured with financial concerns 1.21 (1.05-1.41) .01

No insurance 1.38 (1.17-1.63) �.001
Abbreviations: CAD, coronary artery disease; CI, confidence interval; OR, odds ratio.
aThe OR reflects the cumulative probabilities of a hospital presentation time of greater than 6 hours vs 6 hours or less

and greater than 2 hours vs 2 hours or less.
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While underinsurance has not been well
studied to date, this group represents a
growing US patient population suscep-
tible to disparities in care for emergent

conditions like AMI. In this study, we
were able to show an association be-
tween financial concerns in accessing
care among insured patients and delays

tohospitalpresentation.However,wedid
not have sufficiently detailed informa-
tion on patients’ health insurance plans
or preferences in decision making to de-
termine whether perceived financial con-
cerns were due to underinsurance or per-
sonal choices to forego broader insurance
plans for lower premiums. To further in-
form health-policy decision making, ad-
ditional studies are required to deter-
mine whether and which aspects of
underinsurance—high out-of-pocket
health care costs (copayments, coinsur-
ance, deductibles), low lifetime health
benefit ceilings, or lack of catastrophic
or stop-loss provisions—may be respon-
sible for perceived cost burden.

The finding that uninsured and in-
sured patients with financial concerns
about accessing medical treatment de-
lay seeking care for potentially fatal but
treatable medical conditions raises
particular concerns because the major-
ity of these families in the United States
are classified as the working poor (of-
ten with 2 full-time workers in the
household).1,4,34 The inability to ad-
dress patients’ concerns about costs of
emergency care may, in part, explain the
failure of prior intervention studies to
reduce prehospital delay times during
AMI.14,35 Moreover, because black and
female patients are more likely to have
financial concerns about accessing medi-
cal care despite having insurance cov-
erage or be uninsured,19 addressing in-
surance coverage has the potential to
reduce disparities in care for these vul-
nerable populations. In fact, we found
that previously described associations
between race, age, and sex—which are
largely nonmodifiable demographic
characteristics—with prehospital de-
lays7,9 were substantially attenuated af-
ter adjustment for insurance status and
other social, psychological, and clini-
cal variables in this study.

It is likely that uninsured patients and
insured patients with financial con-
cerns about accessing care not only de-
layed seeking care for AMI, but also de-
layed care for other common medical
conditions, such as stroke, pneumo-
nia, and appendicitis.36 As a result, in-
terventions that broaden and ensure the

Figure. Adjusted Cumulative Probabilities for Covariates in Final Multivariable Model for
Prehospital Delays

Less likely
to delay

More likely
to delaySocioeconomic factors OR (95% CI)

Insurance status
Insured without financial concerns 1 [Reference]
Insured with financial concerns 1.21 (1.05-1.41)
No insurance 1.38 (1.17-1.63)

Marital status
Married 1 [Reference]
Single 0.98 (0.86-1.11)
Widowed 1.15 (0.95-1.39)

Education level
Graduate school 1 [Reference]
<High school 1.27 (1.00-1.62)
High school 1.22 (0.98-1.51)
College 1.16 (0.90-1.48)

Demographics
Age per 10-y increment 1.04 (0.98-1.09)
Female sex 1.01 (0.89-1.14)
Nonwhite race 1.10 (0.96-1.26)
Residential area

Urban 1 [Reference]
Rural 0.95 (0.82-1.11)
Mixed 1.06 (0.89-1.26)

Clinical characteristics at MI admission
ST-segment elevation MI 0.46 (0.41-0.52)
Ejection fraction <40% 0.91 (0.79-1.04)
Killip class

I or II 0.47 (0.33-0.69)
No chest pain 1.28 (1.09-1.51)

III or IV 1 [Reference]

Weekend 1 [Reference]
Weekday 1.36 (1.19-1.54)
Weeknight 1.06 (0.92-1.21)

Time of hospital arrival
In-hospital renal failure 0.96 (0.72-1.27)

Health status, social, and psychological factors
SAQ angina frequency

PHQ depressive symptoms

Daily or weekly 1.57 (1.32-1.85)
Monthly 1.33 (1.17-1.52)

None 1 [Reference]

Not depressed 1 [Reference]
Moderate or severe depression 1.21 (1.03-1.42)
Mildly depressed 1.22 (1.07-1.40)

Low perceived stress 1.14 (1.01-1.28)
Low social support 0.98 (0.85-1.14)

SAQ angina stability for every 5-point increase 1.00 (0.98-1.02)

Medical history
Hypercholesterolemia 0.95 (0.84-1.07)
Hypertension 1.05 (0.93-1.20)
Peripheral arterial disease 0.95 (0.73-1.23)

Prior MI 0.78 (0.67-0.92)
Diabetes mellitus 1.15 (1.01-1.30)

Prior PCI or CABG 0.78 (0.67-0.90)

Chronic kidney disease 1.20 (0.97-1.48)
COPD 0.89 (0.73-1.10)
Chronic heart failure 0.95 (0.77-1.17)
Smoking 1.04 (0.93-1.17)
Obese 0.99 (0.88-1.11)
Family history of CAD 0.91 (0.81-1.03)

Prior stroke 1.03 (0.80-1.32)

0.25 1.00.5 2.0
OR (95% CI)

CABG indicates coronary artery bypass grafting; CAD, coronary artery disease; CI, confidence interval; COPD,
chronic obstructive pulmonary disease; MI, myocardial infarction; OR, odds ratio; PCI, percutaneous coronary
interventions; PHQ, Patient Health Questionnaire; SAQ, Seattle Angina Questionnaire. Error bars indicate 95%
CIs. The ORs in the model represent cumulative probabilities between a predictor variable and each combi-
nation of higher risk vs lower risk outcome categories (eg, �6 hours vs �6 hours and �2 hours vs �2 hours).

HEALTH INSURANCE AND HOSPITAL DELAY IN AMI

1398 JAMA, April 14, 2010—Vol 303, No. 14 (Reprinted) ©2010 American Medical Association. All rights reserved.

 at STANFORD Univ Med Center on April 19, 2010 www.jama.comDownloaded from 

http://jama.ama-assn.org


affordability of health insurance cov-
erage in the United States may reduce
times to presentation for all emergent
medical conditions. Such policy inter-
ventions are particularly important in
light of a recent analysis that found that
as many as 45 000 deaths annually in
the United States are attributable to lack
of health insurance alone.37 These in-
terventions would also address critics
of US Emergency Medical Treatment
and Active Labor Act, who argue that
the legislation’s unfunded mandate over
the past 2 decades has imposed undue
economic burdens on hospitals and
paradoxically decreased the availabil-
ity of emergency care services that the
law was intended to promote.38,39

Finally,ourstudyalsoprovidesinsights
into other novel, and potentially modi-
fiable, patient characteristics associated
with prehospital delays during AMI that
aredistinctfrompreviouslydescribedbut
often nonmodifiable predictors, such as
age, sex, race, diabetes mellitus, and ab-
senceofchestpain.Specifically,wefound
an association between prehospital de-
laysandlowereducationallevel,morefre-
quent recent angina, and depressive
symptoms.Incontrast,highlevelsofper-
ceivedstresswereassociatedwithshorter
times to hospital presentation. Because
large community-based education pro-
grams for AMI in the United States have
notbeenpreviously successful in reduc-
ing times from symptom onset to hospi-
talpresentation,14,35,40 futureeducational
publichealtheffortsmayneedtoaddress
these specific predictors (in addition to
insurance status) in developing new in-
terventions.

Ourstudyshouldbe interpreted inthe
context of the following limitations. De-
lay times were not documented in the

medicalrecordsin12%ofpatientsandwe
didnothaveamechanismtovalidatede-
laytimesreportedinthemedical records.
However,documentingdelaytimesbypa-
tients’ recallhasbeenwidelyusedinother
studies;ratesofmissingdelaytimesinthis
study did not differ from prior studies.7,9

Importantly, ratesofmissingdelay times
weresimilaracross insurancegroupsand
were accounted for in our propensity-
weighted analyses.

Second,whileourmodelsadjustedfor
anextensivenumberofdemographic,so-
cial, clinical, and psychological factors,
wedidnothaveinformationonotherfac-
torsthatmayhaveinfluencedprehospital
delay times, including the use of emer-
gencymedical services forhospital trans-
port, geographical distance from site of
ischemicsymptomoccurrencetopresent-
inghospital, andtrafficpatterns inurban
andruralareas.Moreover,wedidnothave
informationoneachpatient’sannualhos-
pital expenditures,deductibles,medical
copayments,andcoveredmedicalbenefits
todirectlyassessunderinsurance.Wealso
didnothaveinformationonannualhouse-
hold income and expenses to determine
the extent to which perceived financial
concerns about accessing care were due
to limiteddisposable incomerather than
patients’choicestoforegobroadinsurance
coverageinexchangeforlowerpremiums.
Nevertheless, because the goal of insur-
ance is toensureaccess tocareand treat-
ment without having to bear the undue
financial burden of obtaining care, our
definition is consistent with the concept
of underinsurance.

Third, while we found that unin-
sured patients and insured patients with
financial concerns were associated with
delays, nearly 2 in 5 insured patients
without financial concerns also had de-

lays to hospital presentation exceed-
ing 6 hours. This suggests that other pa-
tient factors accounted for prehospital
delays; improving health insurance cov-
erage, while important, is but one com-
ponent in a comprehensive strategy to
reduce times to hospital presentation
during AMI. Fourth, our cohort was
drawn from a sample of 24 urban hos-
pitals throughout the United States and
may not be generalizable to other sites
or regions. Lastly, our study cohort does
not include patients who never sought
care or who died before hospitaliza-
tion. Because we found that unin-
sured and insured patients with finan-
cial concerns had greater delays in
seeking treatment, our estimates may
represent conservative estimates of the
association between insurance status
and prehospital delay for AMI.

In conclusion, in this large multi-
center registry, we found that unin-
sured patients and insured patients with
financial concerns about accessing
medical treatment were each more
likely to delay seeking emergency care
for AMI, a commonly occurring con-
dition. Efforts to reduce prehospital de-
lays for AMI and other emergency con-
ditions may have limited benefit unless
US health care insurance coverage is ex-
tended and improved.
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