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Available online 4 December 2015 acute coronary syndrome. The aim of this study was to determine factors associated with a delay in

seeking medical attention after the onset of symptoms in patients with this condition.
Keywords: . Methods: Prospective cohort study in consecutive patients with ST segment elevation infarction.
2/[31’32?;?(;?(1; infarction Multiple logistic regression analysis was used to identify factors independently associated with a longer
Rgperfusiongy delay in requesting medical help.
Primary coronary intervention Results: Intotal,444 consecutive patients were included (mean age, 63 years; 76% men, 20% with diabetes).
Reperfusion times Median total ischemia time was 225 (160-317) minutes; median delay in seeking medical attention was
110 (51-190) minutes. Older patients (age > 75 years; odds ratio = 11.6), women (odds ratio = 3.4),
individuals with diabetes (odds ratio = 2.3), and those requesting medical care from home (odds ratio = 2.2)
showed the longest delays in seeking medical attention. Lengthy delay was associated with higher in-
hospital mortality (9.8% vs 2.7%; P < .005) and 1-year mortality (7.3% vs 2.9%; P < .05) than when attention
was promptly solicited.
Conclusions: Elderly patients, women, and diabetic individuals with ST-segment elevation myocardial
infarction show longer delays in seeking medical attention for their condition. Delays in seeking medical
attention are associated with greater in-hospital and 1-year mortality.

© 2015 Sociedad Espafiola de Cardiologia. Published by Elsevier Espaiia, S.L.U. All rights reserved.

Factores asociados al retraso en la demanda de atencion médica en pacientes
con sindrome coronario agudo con elevacion del segmento ST

RESUMEN
Palabras clave: Introduccion y objetivos: Larapidezenlainstauracion de lareperfusion coronaria es crucial paralos pacientes
Infarto de miocardio con sindrome coronario agudo con elevacion del segmento ST. El objetivo del estudio es determinar los
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factores asociados al retraso en la demanda de atencion médica desde el inicio de los sintomas.

Meétodos: Se realiz6 un estudio de cohortes prospectivo de pacientes consecutivos con infarto y elevacion
del ST. Se utiliz6 un modelo de regresion logistica multiple para identificar los factores asociados de
manera independiente con mayor retraso en la peticion de asistencia sanitaria.

Resultados: Se incluy6 a 444 pacientes consecutivos (media de edad, 63 afios; el 76% varones, el 20%
diabéticos). La mediana del tiempo total de isquemia fue de 225 (160-317) min; la mediana del retraso
en la demanda de atencion médica, 110 (51-190) min. Los pacientes mas ancianos (edad > 75 afios; odds
ratio = 11,6), las mujeres (odds ratio = 3,4), los diabéticos (odds ratio = 2,3) y los que solicitaron asistencia
desde su propio domicilio (odds ratio = 2,2) son los que mas tardaron en pedir atencion. El mayor retraso
en la demanda de atencion médica se asoci6é a una mayor mortalidad durante el ingreso hospitalario
(el 9,8 frente al 2,7%; p < 0,005) y al afio (el 7,3 frente al 2,9%; p < 0,05).

Conclusiones: Los pacientes ancianos, las mujeres y los diabéticos con infarto de miocardio y elevaciéon
del ST presentan mayor retraso en la demanda de atencion médica. El retraso en la demanda de atencion
médica se asocia con mayor mortalidad durante el ingreso y al afio.

© 2015 Sociedad Espaiiola de Cardiologia. Publicado por Elsevier Espaiia, S.L.U. Todos los derechos reservados.
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Abbreviations

DSMA: delay in seeking medical attention

IT: ischemia time

PPCI: primary percutaneous coronary intervention
STEACS: ST-segment elevation acute coronary syndrome

INTRODUCTION

Despite important healthcare advances and the considerable
resources dedicated to improving the clinical outcome of patients
with ST-segment elevation acute coronary syndrome (STEACS),
this condition remains a major cause of mortality and morbidity in
Western countries, including Spain.'”®> There is a clear link
between delays in reperfusion treatment and the extent of
myocardial necrosis and short- and long-term clinical repercus-
sions of the condition. Thus, patients who benefit most from this
treatment strategy are those with a shorter time interval to
reperfusion.*> Most resources for these patients in coordinated
regional care programs are focused on achieving a faster diagnosis,
improvements in between- and within-hospital patient transferals,
and more generalized use of primary percutaneous coronary
interventions (PPCI).%” Nonetheless, in Spain, as in other countries,
there is little information on factors that lead to delays in the initial
medical attention after symptom onset, or the contribution of this
time lag to the overall delay before reperfusion.®® Previous studies
have described several demographic, clinical, and socioeconomic
factors associated with delays in prehospital medical attention in
STEACS patients.'°~'* However, adequate data are lacking on the
reasons that determine a delay in seeking medical help. Knowledge
of factors associated with a delayed request for medical care may
be a key element in the design of strategies to enable faster access
to revascularization in high-risk groups, thereby improving their
prognosis. The aim of this study was to determine factors associated
with a delay in seeking medical attention (DSMA) after the onset of
symptoms in patients with STEACS.

METHODS

This is a cohort study with prospective data collection in
consecutive patients with a diagnosis of STEACS and an indication
for PPCI attended in our hospital over a 3-year period (May 2010-
May 2013). Our institution is the referral center for performing
PPCI in a catchment population of 608 989 individuals in the
Community of Madrid. The entire urban population resides in
municipalities of more than 10 000 inhabitants, and the maximum
distance to our center is 33 km. Within our publically-funded
health care system, initial medical care for these patients can be
carried out directly in the patient’s home after activation of
outpatient emergency services, or by the patient attending a
primary care center, a community hospital without PPCI capability,
or by going directly to our referral hospital. No specific emergency
response network (eg, Infarct Code program) was operating in our
area during the study period.

Data Collection and Definitions

The timeline data were prospectively obtained from the
patients and from registries kept by the emergency services and
medical centers where they were attended. Clinical and demo-
graphic information was prospectively collected from the clinical
reports. The DSMA was defined as the time interval between the

onset of symptoms consistent with ischemic heart disease and the
first request for medical attention. Data were prospectively
collected on the time lapse that occurred to the first medical
contact, the diagnosis of STEACS, arrival at our center, and the
door-to-guidewire time. Ischemia time (IT) was defined as
the period between symptom onset and passage of the
angioplasty guidewire through the culprit lesion. All clinical data
were recorded at discharge. The 12-month follow-up data were
collected at a medical visit or by telephone contact, using a
structured questionnaire.

All patients with a diagnosis of STEACS, whatever the stage of
development, and an indication for PPCI according to the criteria of
the European Society of Cardiology'> were included in the study.
All participants underwent coronary angiography and PPCI
following current recommendations.'® Patients gave informed
consent for participation, and the study was approved by the local
ethics committee for clinical research.

Statistical Analysis

Qualitative variables are presented as number and percent, and
quantitative variables as the mean + standard deviation (confidence
interval) or as the median [interquartile range] for those with a
nonnormal distribution. Associations between qualitative variables
were evaluated with the chi-square test or with the Fisher exact test
when more than 25% of the expected values were < 5. Odds ratios
(OR) were estimated with 95% confidence intervals (95%CI). Multiple
logistic regression was used to determine which factors studied were
associated with a longer DSMA in STEACS patients; the models
included variables showing a P value < .15 on univariate analysis. The
following variables were entered in the models: age, sex, hyperten-
sion, dyslipidemia, smoking, diabetes mellitus, previous infarction,
obesity, anatomic location of the infarct, place where medical care
was requested, and Killip class at admittance. A crude analysis was
carried out of variables related to the management and clinical course
of patients showing a longer DSMA. The null hypothesis with a type |
error or alpha <.05 was rejected in all the hypothesis tests. Statistical
analyses were done with SPSS software, version 15.0. The STROBE
guidelines for presenting the results of observational studies were
applied to the findings.!”

RESULTS
Demographic and Clinical Characteristics

Over the study period, 464 patients with a definite or probable
diagnosis of STEACS were referred. Twenty patients in this cohort
were excluded, 14 because they did not fulfill the diagnostic
criteria of STEACS and 6 because the timeline data were
considered unreliable. The main characteristics of the study
population are summarized in Table 1. Of the 444 consecutive
patients finally included, 338 (76%) were men with a mean age of
63 + 14 years (23% older than 75 years), 20% had diabetes, 53% had
an infarction in an anterior location, and 83% were in Killip class I on
admittance to our center. All patients underwent PPCI. Glycoprotein
IIb/Illa platelet inhibitors were used in 37%, mechanical thrombus
aspiration in 78%, and stent implantation (54% drug-eluting) in 99%
of patients.

Variables Related to Time of Action

The place where medical care was initially requested was
most often the PPCl-capable hospital (54%), followed by
telephone requests from the patient’s home (25%), and less
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Table 1
Sociodemographic, Clinical and Angiographic Characteristics of the Study Patients at Baseline, During Hospitalization, and at 12 Months

Variables Total (n=444) Time to request medical care P

> 110 min (n=222) < 110min (n=222)

Baseline clinical/ sociodemographic

characteristics
Women 106 (24) 81 (76) 25 (24) < .0001
Age, y 63.0+14.0 67.8+15.0 58.7+11.6 < .0001
Age > 75y 100 (23) 89 (20) 11 (2) < .0001
Diabetes mellitus 89 (20) 56 (63) 33 (37) < .001
Hypertension 240 (54) 132 (55) 108 (45) .02
Dyslipidemia 205 (46) 105 (51) 100 (48) .60
Smoking 218 (49) 93 (43) 125 (57) < .01
Previous infarction 60 (14) 29 (48) 31(52) .79
BMI > 30 89 (20) 39 (8) 50 (11) .28
Anterior location 237 (53) 125 (53) 112 (47) 17
Place where medical care was requested
Hospital 239 (54) 101 (42) 138 (58) -
Home 111 (25) 67 (60) 44 (40) < .01
Medical center 87 (20) 48 (55) 39 (45) .46
Others’ 7(1) 4 (57) 3 (43) .76
Angiographic and clinical characteristics
during hospitalization
Killip class T 372 (83) 179 (82) 193 (87) 31
Multivessel disease 212 (48) 107 (49) 105 (47) 74
Drug-eluting stent 242 (54) 109 (55) 133 (69) .04
Thrombus aspiration 244 (55) 121 (55) 123 (56) 11
ST resolution 288 (65) 133 (64) 155 (73) .04
Q-wave on ECG 263 (59) 137 (66) 126 (55) .16
Major hemorrhage 19 (4) 12 (6) 7 (3) 12
Mechanical complication 30 (7) 18 (8) 12 (6) 24
LVEF < 35% 38 (9) 27 (13) 11 (5) < .01
In-hospital mortality 27 (6) 21 (10) 6(3) < .01
Clinical characteristics at 12 months
Reinfarction 1(0) 1(0) 0(0) A48
Rehospitalization 32 (7) 18 (10) 14 (3) .33
Heart failure 12 (3) 9 (5) 3(2) .06
New revascularization 15 (3) 6 (3) 9 (4) .52
Any-cause mortality 20 (5) 14 (7) 6 (3) .05

BMI, body mass index; ECG, electrocardiogram; LVEF, left ventricular ejection fraction.

Values are expressed as no (%) or mean + standard deviation.
Patients attended on the street or in places difficult to classify.

often from primary care centers or non-PPCI hospitals (21%).
Median IT was 225 [160-317] minutes; median DSMA time was
110 [51-190] minutes; median time between the medical care
request and first contact with a physician was 39 [15-50] minutes
and the door-to-guidewire time was 55 [29-65] minutes. The DSMA
time contributed most to the IT (Figure 1). The DSMA was the only
value that had a statistically significant influence on the total IT in
patients with longer or shorter delay times. There were no
significant differences in the time between the first medical contact
and guidewire passage (110 vs 98 min; P =.08), door-to-guidewire
time (46 vs 40 minutes; P=.22), or patient transfer time (45 vs
40 minutes; P =.17) (Figure 2).

Characteristics of Patients With a Longer Delay in Seeking
Medical Attention

Univariate analysis was carried out on the demographic and
clinical characteristics of patients having a longer DSMA time,
defined by the median value for this variable (> 110 minutes vs

< 110 minutes) (Table 2). Patients with a longer DSMA were older
(age > 75 years; OR=13.1; 95%CI, 6.7-25.0), more often women
(OR=4.6; 95%CI, 2.8-7.6), more often had diabetes (OR=2.0;
95%Cl, 1.2-3.2), and requested medical help from their home
(OR =2.1; 95%CI, 1.3-3.3) rather than going directly to a medical
center or hospital. Following multivariate analysis to correct for
potential confounding factors, these 4 variables remained inde-
pendently associated with longer DSMA. There were no interac-
tions between age, sex, diabetes, or the place where medical care
was solicited (Figure 3).

Clinical Characteristics and Outcome of Patients Showing
a Longer Delay in Seeking Medical Attention

At the initial evaluation, TIMI 3 (Thrombolysis In Myocardial
Infarction grade 3) flow was more frequent in patients more
promptly seeking medical attention than in those with a longer
delay (47% vs 39%; P < .005). Following PPCI, TIMI 3 flow was
reached in fewer patients taking longer to request medical care
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Figure 1. Graph showing various time intervals from ischemia onset to reperfusion. DSMA: delay in seeking medical attention; IT: ischemia time. *Time from
symptom onset to request for medical assistance. "Time from arrival at a hospital equipped for primary percutaneous coronary interventions to passage of the
angioplasty guidewire through the culprit coronary lesion. “Time from first medical contact to passage of the angioplasty guidewire through the culprit coronary
lesion. YIschemia time (from onset of symptoms to passage of angioplasty guidewire).

(>110 minutes) than in those promptly seeking care (92% vs 98%;
P < .005) and ST segment resolution was also less frequent in the
group with a longer delay (64% vs 73%; P <.005). Furthermore,
drug-eluting stents were used less often in patients with a longer
delay time (55% vs 69%; P=.04).

There were no differences between the groups regarding the
percentage receiving dual antiplatelet therapy before PPCI.
However, glycoprotein IIb/Illa platelet inhibitor use was lower
(53% vs 72%; P < .001) and bivalirudin use was higher (27% vs 8%;
P <.001) in patients showing a longer delay.

No differences between the groups were found for the
development of heart failure or major bleeding complications
during hospital admittance. Nonetheless, in the group with a
longer delay, a higher percentage had a poor left ventricular

Il DSMA

[ MCR-diagnosis?

110 min

[ Diagnosis-door®
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Figure 2. Contribution of the various time intervals (median) involved in the
medical care process to the total ischemia time in the sample. DSMA, delay in
seeking medical attention; MCR, medical care request. *Time from the medical
care request to establishment of the diagnosis of ST-segment elevation
infarction. PTime from the diagnosis of ST-segment elevation infarction to
arrival at the hospital for a primary percutaneous coronary intervention. “Time
from arrival at the hospital to passage of the angioplasty guidewire through the
culprit lesion.

ejection fraction (LVEF) (< 35%) (13% vs 5%; P<.005) and
significantly higher in-hospital mortality due to any cause than
those seeking help sooner (9.8% vs 2.7%; P < .005) (Figure 4). Lastly,
at 12 months’ follow-up, any-cause mortality was also significantly
higher in the group with a longer DSMA (7.3% vs 2.9%; P < .05).

DISCUSSION

Mortality in STEACS is clearly related to the time that passes
from the development of the acute coronary occlusion to the
moment reperfusion is achieved.” In many studies, the prehospital
time has been found to contribute most to the reperfusion time.'®
However, there is little information on the time interval from
symptom onset to the moment when medical care is requested, the
impact of this delay on total IT, and the factors contributing to the
delay. Most available data on this issue are from studies
performing a general analysis of “prehospital delay”,!?-141819
usually defined as the interval from symptom onset to hospital
arrival. According to the regional organization of health care for
these patients, prehospital delay would only be equivalent to the
DSMA if patients were to go directly to a hospital with PPCI
capability. In contrast, in organizational systems that include
initial medical attention in the patient’s home or primary care
centers, as in Spain, the delay would have 2 components: the DSMA
(dependent on the patient) and the time of initial medical
attention, diagnosis, and medicalized transport to a PPCI hospital
(mainly dependent on the system). This is the first study
specifically and prospectively investigating DSMA and its implica-
tions. The results show that this time period, which depends
exclusively on the patient, accounts for around two-thirds of the
total prehospital delay and half (48%) the IT.

In the patient series studied, elderly individuals were those
most clearly affected by this delay (OR = 11). This factor may have
contributed to the lower efficacy of mechanical reperfusion
therapy reported in this patient population in previous studies.?°
Our findings concur with data from studies conducted in other
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Table 2
Univariate Analysis of Factors Associated With More Than 110 Minutes’ Delay in Seeking Medical Care

Variables Total (n=444) > 110min, No. (%) P OR (95%CI)

Sex < .0001 4.6 (2.8-7.6)
Men 334 138 (41.3)
Women 110 81 (76.4)

Age < .0001 13.1 (6.7-25.0)
>75y 104 89 (89.0)
<75y 340 130 (38.2)

Diabetes mellitus < .001 2.0(1.2-3.2)
Yes 89 56 (62.9)
No 351 163 (46.4)

Hypertension .02 1.5(1.0-2.3)
Yes 242 132 (55.0)
No 202 87 (43.5)

Dyslipidemia .60 1.1 (0.7-1.6)
Yes 205 105 (51.2)
No 232 113 (48.7)

Smoking < .01 0.6 (0.4-0.8)
Yes 218 93 (42.7)
No 213 119 (55.9)

Previous infarction .79 0.9 (0.5-1.6)
Yes 60 29 (48.3)
No 377 189 (50.1)

Obesity 28 0.8 (0.5-1.2)
Yes 89 39 (43.8)
No 290 146 (50.3)

Infarct location 17 1.3 (0.9-1.9)
Anterior 237 125 (52.7)
Others 203 94 (46.3)

Place where medical care was requested
Hospital 239 101 (42.3) — —
Home 111 67 (60.4) <.01 2.1(1.3-3.3)
Medical center 87 48 (55.2) .46 1.2 (0.7-2.2)

95%Cl, 95% confidence interval; OR, odds ratio.

countries, and highlight the need for specific interventions
designed for this demographic group.?°=2? In a study including
both STEACS patients and non—ST-segment elevation acute
coronary syndrome patients, Saczynski et al'? found that the
problem of delays in receiving medical attention was especially
important in patients older than 75 years.

In the present study, female sex and diabetes mellitus emerged as
robust independent predictors of DSMA following the onset of
compatible symptoms. These findings are also consistent with those
of previous studies. In a substudy of the MONICA registry,
prehospital delay was specifically investigated in patients with
diabetes in a cohort of more than 4000 patients with acute coronary
syndrome.?? Diabetic patients showed a longer prehospital delay,
with no differences between sexes.?? It is well-recognized that
women and individuals with diabetes who experience STEACS have
a poorer clinical course. The delay to reperfusion may play an
essential role in the outcome of these subgroups, although this has
not been definitely established. There is some indication that these
patient subgroups may present with atypical symptoms more often,
making it more difficult to recognize the severity of the condition,
but the evidence supporting this notion is scant.?>2*

The present study did not reveal an association between the
DSMA and factors linked to reperfusion delay in other studies, such
as hypertension or a previous history of myocardial infarction.
Additional population studies are needed to better define elements

that determine a delay in recognizing the symptoms or perceiving
the severity of the disease, and to identify other factors that may
lead to a delay receiving medical attention, with the consequent
lengthening of the total IT.

Patients showing a longer delay before requesting medical care
had higher mortality in the acute phase of the condition and at
1-year of follow-up, likely because the IT had been longer and they
had epidemiologic characteristics associated with a poorer
prognosis. These findings concur with those of previous studies,
although it remains to be determined whether the delay time, the
epidemiologic characteristics of this group (elderly individuals,
women, and diabetic individuals), or a combination of both
elements are responsible for the poorer prognosis.

Limitations

One of the main limitations of this study is the relatively small
sample size, which, however, sufficed to achieve the power needed
to detect significant associations. In addition, the study had a
clinical focus, and other relevant factors, such as the patients’
economic level and the fact of living alone or with others were not
investigated. Nor did we analyze the influence of the time point of
presentation or whether it was a workday or weekend, which are
possible confounding variables. Finally, the potential bias inherent
to observational studies should also be taken into account.
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Figure 3. Logistic regression results. Factors in the model associated with a delay
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Figure 4. Differences in prognostic markers and clinical events during
hospitalization between patients with a longer and shorter delay. in seeking
medical attention. DSMA, delay in seeking medical attention; LVD, left
ventricular dysfunction; TIMI 3, Thrombolysis In Myocardial Infarction
grade 3. ®Achievement of TIMI 3 flow following primary angioplasty. At
90 min following angioplasty, ST segment decrease of at least 50% in leads
previously showing an increase. “Bleeding requiring transfusion or surgery, or
hemoglobin decrease > 3 g/dL.“Any-cause mortality during hospital admittance.
€Left ventricular ejection fraction < 35%.

CONCLUSIONS

Among STEACS patients, those older than 75 years, women, and
individuals with diabetes are more likely to experience a longer
DSMA. Furthermore, patients who request medical assistance from
their home show longer DSMA than those who go directly to a
medical center. From the clinical standpoint, the group with a longer
DSMA were found to have a more prolonged IT and higher in-
hospital and 1-year mortality than patients with shorter delay times.
Further studies are needed to determine whether specific programs
targeting STEACS patients with a higher risk of prolonged DSMA can
help to improve the prognosis of this patient population.
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