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Abstract

Background: Delay in seeking medical treatment for suspected acute coronary syndrome can 

lead to negative patient outcomes.

Objective: Our aim was to evaluate the prevalence and predictors of delay in seeking care in 

high-risk chest pain patients with or without acute coronary syndrome (ACS).

Methods: This was a secondary analysis of an observational cohort study of patients transported 

by Emergency Medical Services for a chief complaint of chest pain. Important demographic and 

clinical characteristics were extracted from electronic health records. Two independent reviewers 

adjudicated the presence of ACS. Logistic regression was used to model the predictors of delay in 

seeking care.

Results: The final sample included 743 patients (99% non-Hispanic). Overall, 24% presented > 

12 h from onset of symptoms. Among those with ACS (n = 115), 14% presented > 12 h after onset 

of symptoms. Race, smoking, diabetes, and related symptoms were associated with delayed 

seeking behavior. In multivariate analysis, non-Caucasian race (black or others) was the only 

independent predictor of > 12 h delay in seeking care (odds ratio 1.4; 95% confidence interval 

1.0–1.9).

Conclusions: One in four patients with chest pain, including 14% of those with ACS, wait more 

than 12 h before seeking care. Compared to non-blacks, black patients are 40% more likely to 

delay seeking care > 12 h.
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INTRODUCTION

Heart disease continues to be the leading cause of death worldwide (1). Chest pain is a well-

known symptom of a potential acute myocardial infarction. Many American Heart 

Association (AHA) campaigns (ie, Get with the Guidelines, Go Red) have been well 

established and publicized for several years and have targeted United States citizens to 

recognize the onset of chest pain as a potential life-threatening situation. Many studies have 

explored various interventions to change delayed seeking behavior, however, wait times 

from onset of symptoms continue to be greater than the gold standard of 2 h (1–4). In those 

with acute coronary syndrome (ACS), it is estimated that the risk of 1-year mortality is 

increased by 7.5% for each 30 min of delay, diminishing the potential benefit of 

revascularization with percutaneous coronary intervention (PCI) (5). As such, current AHA 

and European Society of Cardiology guidelines have advised to bypass general practitioners 

altogether and to refer all patients with new or recently changed chest complaints to the 

hospital to prevent delay in seeking immediate medical attention (5,6). Although this referral 

to the hospital may cause additional strain on the emergency department (ED), the benefits 

outweigh the potential risk of missing an ACS event.

Current practice guidelines recommend primary PCI or fibrinolytic therapy to patients with 

ST elevation ACS within 90 min of first medical contact; given that the onset of symptoms is 

≤ 12 h (7). Although tremendous effort has been made nationwide to achieve this 90-min 

treatment window (ie, prehospital 12-lead electrocardiogram with expedited activation of 

catheterization laboratory), full understanding of the prevalence and predictors of delayed 

seeking behavior remains controversial (8–12). Literature over the last decade primarily 

suggests that women, young adults, and those with lower education and socioeconomic 

status tend to wait longer before seeking care for chest pain compared to their counterparts 

(13–17). However, most of these studies exclusively sampled patients hospitalized with 

ACS, making it difficult to compare the value of these predictors to patients with similar 

profiles but without ACS. Accordingly, we sought to define the prevalence and predictors of 

delay in seeking emergency care in patients complaining of chest pain with or without ACS.

METHODS

Design, Sample, and Setting

We conducted a secondary analysis of the EMPIRE (Electrocardiogram Methods for the 

Prompt Identification of Coronary Events) study (18). Our Institutional Review Board 

approved this prospective, observational cohort study of consecutive non-traumatic chest 

pain patients that call 9-1-1 for the chief complaint of chest pain. Enrolled patients were 

transported via ambulance by Emergency Medical Services (EMS) to one of three 

participating tertiary care centers with 24-h cardiac catheterization centers. This EMS 

agency is a municipal EMS agency that serves an urban city setting, with a mean transport 

time of 32 min (EMS arrival to scene to hospital arrival). The agency responded to 9-1-1 

calls with a dual paramedic team during the study period.

EMPIRE prospectively enrolled patients that were transported to the hospital for the chief 

complaint of chest pain or equivalent. Inclusion criteria were as follows: 1) age ≥ 18 years 
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old; 2) present with a chief complaint of non-traumatic chest pain or other atypical, 

suspicious symptoms (ie, shortness of breath); and 3) prehospital electrocardiogram (ECG) 

performed and transmitted to a medical command center. There were no restrictions to sex 

or race. For this secondary analysis, we enrolled all available patients from the first study 

cohort that enrolled patients transported between May 2013 and August 2014 (n = 750).

Data Collection

Prehospital and in-hospital electronic health records were manually examined by 

independent reviewers to extract pertinent clinical data. Baseline demographics and clinical 

characteristics for each patient (ie, age, sex, race, income, medical history, and medications) 

were collected from charts as per a predefined data coding scheme that has been described in 

detail previously (18). The patient incomes were obtained from public records of mean 

income according to the dispatch ZIP code location of the 9-1-1 call. Low income was 

defined as yearly salary < $44,999 and middle income was defined as $45,000–$139,999.

Onset of Symptoms

First medical contact time was recorded as scene arrival time for paramedics. ED arrival 

time was when the patient was entered into the electronic health record and the patient chart 

was activated. We used date and time stamps of 9-1-1 call and available EMS/physician 

narrative notes to determine the time from onset of symptoms to patient’s decision to seek 

care. If a discrepancy occurred, both the physician note and EMS charting was examined 

and compared, resulting in expert consensus of onset time. For example, if EMS 

documented on scene that chest pain started 2 h earlier, then delay in seeking care for that 

patient was coded as 2 h. However, if the physician note stated that chest pain started 2 h 

earlier, but the lag in time between ED arrival and 9-1-1 call was 45 min, then delay in 

seeking care for that patient was coded as1.25 h. Given that current guidelines recommend 

against reperfusion if there is 12 h delay from symptom onset, then delay ≤ 12 h vs. > 12 h 

was used as the primary dependent variable in logistic regression model (7).

Adjudication of ACS

ACS was defined per the AHA/American College of Cardiology Universal Definition 

criteria as: 1) elevated cardiac troponin (≥99th percentile of normal reference), 2) ECG 

indicative of ischemic changes, 3) echocardiographic images evident with new loss of viable 

myocardium or new regional wall motion abnormalities, or 4) coronary angiographic or 

nuclear imaging demonstrating > 70% stenosis of a major coronary artery with or without 

treatment (7,19). Two independent reviewers examined available electronic health and 

diagnostic records to adjudicate the presence of ACS. Disagreement was resolved by a third 

reviewer.

Statistical Analysis

All statistical analyses were performed on SPSS ®, version 25 (IBM, Armonk, NY). We 

presented continuous variables as mean ± standard deviation or as median (interquartile 

range) and tested with a Student’s t-test or the Mann-Whitney U test. We presented 

categorical variables as percentages and tested with χ 2. Predictors of delay significant at p < 
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0.10 in a univariable logistic regression were entered in a multivariable logistic regression 

model with backward selection. Significance level was set at 0.05 for two-sided hypothesis 

testing.

RESULTS

We included 743 (median age 58 years [interquartile range 24 years], 43% female, 99% non-

Hispanic, and 40% black) in the final sample after excluding 7 patients with missing time 

metrics. Figure 1 shows the distribution of delay in seeking emergency care in this sample. 

Overall, 54% of patients sought emergent care within the 2-h window of onset of symptoms; 

22% waited > 2 h, but sought emergent care within the 12-h window; and 24% sought care 

after 12 h of onset of symptoms. Among those with confirmed ACS (n = 115), 16 cases 

(14%) presented 12 h after the onset of symptoms.

Table 1 compares the baseline demographic and clinical characteristics of patients who 

presented ≤ 12 h or > 12 h from onset of symptoms. Race categories were Caucasian, black, 

and other. Race analysis compared black and non-black race (ie, American Indian, Asian, 

and other) against Caucasian as the reference group. For average salary per year income 

categories, 3 patients had an income of < $20,000, and this sub-group was collapsed into one 

low-income category of < $44,999 group. There were 154 patients in the middle-income 

category (ie, $45,000–$139,999). No patients had an income > $139,999 per year. None of 

the EMS factors (ie, day of event, time of day of event) were significantly different between 

symptom-onset groups.

In univariate analysis, black race (odds ratio [OR] 1.3; 95% confidence interval [CI] 1.0–

1.9), other race (OR 3.3; 95% CI 1.2–9.3), smoking history (OR 1.6; 95% CI 1.0–2.5), 

diabetes mellitus (OR 1.3; 95% CI 0.9–1.9), shortness of breath (OR 1.5; 95% CI 0.9–2.7), 

atypical symptoms (OR 1.6; 95% CI 0.8–3.3), and heart rhythm abnormalities (OR 0.7; 95% 

CI 0.4–1.1) were associated (p < 0.10) with more than a 12-h delay in seeking emergent care 

(see Table 2). However, in multi variable analysis, non-Caucasian race was the only 

independent predictor of more than a 12-h delay in seeking emergent care for chest pain (OR 

1.4; 95% CI 1.0–1.9 for blacks and 2.7; 95% CI 1.2–9.4 for others).

DISCUSSION

In this study, we sought to evaluate the prevalence and predictors of delay in seeking 

emergent care in chest pain patients with or without ACS. We found that 1 in 4 patients, 

including 14% of those with confirmed ACS, waited > 12 h before seeking emergency care. 

Race was the only independent predictor of this behavior. Even after adjusting for all factors, 

compared to non-Caucasians, black patients were 40% more likely to delay seeking care > 

12 h. This is one of a few studies focusing on high-risk chest pain patients transported by 

EMS, which included a representative sample of both ACS cases and non-ACS controls.

Prevalence of Delay in Seeking Care

Our findings indicate that approximately 25% of overall chest pain patients and 14% of ACS 

cases present 12 h after the onset of symptoms. Previous studies reported similar prevalence 
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rates (ie, 18–33%) (13,20). However, it is worth noting that delay has been defined 

differently throughout literature. For instance, a recent prospective study by Zègre-Hemsey 

et al. examined delay > 3 h in a cohort of 590 non-ACS controls and 474 ACS cases (21). 

They found that 63% of non-ACS patients and 49% of ACS patients had a delayed 

presentation > 3 h(21). When compared to our study, we found an overall prevalence of > 2 

h delay in 46% of patients in our cohort (Figure 1). Some studies have reported even larger 

prevalence rates.

Studies that investigate delay time in ST-elevated myocardial infarction (STEMI) patients 

only focus on different delay durations. The prevalence of delay varied in these patients 

according to time. For instance, it has been reported that the majority of STEMI patients 

(59%) presented within 6 h of symptom onset and only 25% of patients waited > 60 min 

(22,23). In another study, it has been shown that up to 33% of STEMI patients would wait > 

12 h to seek medical care (20). Many other studies just simply reported the average time of 

delay (in minutes) (24–26). Compared to our data, we found that only 14% of ACS patients 

waited for > 12 h. It is worth noting that we did not stratify this group based on acute MI 

subtype due to sample size issues. In fact, previous studies suggest no difference among 

non-STEMI, unstable angina, and non-ACS patients in terms of prehospital delay in seeking 

care (21,27,28). It is important that the prevalent delay in presentation in ACS patients raises 

significant concerns; time from symptom onset to reperfusion therapy has been associated 

with increased infarct size and mortality (5,13). Improving patient education and knowledge 

of what constitutes a cardiac event is an ongoing educational target to address this important 

concern.

Predictors of Delay in Seeking Care

Prehospital barriers to delay continue to be a problem, despite many public campaigns and 

initiatives to impact patients’ ability to understand the signs and symptoms of an ACS event. 

Our findings indicate that race was the only independent predictor of delay; black 

individuals were 40% more likely to delay seeking medical care > 12 h when compared to 

Caucasian and other race. This finding is congruent with current literature and continues to 

be a concern for optimizing medical care to impact morbidity and mortality in the treatment 

of ACS (29–32). A particular strength of our analysis was that we had a racially diverse and 

well-represented cohort, which is representative of an urban city.

Prehospital EMS factors have the potential to add to the perceived acuity of patients upon 

arrival to the scene. Our EMS system’s mean transport time was only 42 min. This 

transportation time includes at-home medical treatment, loading the patient in the 

ambulance, and traveling to the hospital. Our EMS agency’s average response time during 

the study period was 12 min compared to the national average of 7 min (33). None of the 

EMS factors were different between no delay and delay > 12 h (see Table 2).

Prehospital symptoms reported to EMS play a key role in wait time associated with seeking 

emergent care. In the literature, atypical symptoms such as shortness of breath or fatigue are 

associated with increased delay time and are well documented. These findings are also 

supported in our findings. This increase in wait time has been associated with a lack of 

knowledge of symptoms of a heart attack. Symptoms of heart rhythm abnormalities, such as 
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palpitations, were found to decrease wait times in our cohort and may suggest recognition of 

urgency. On the contrary, age, sex, income category (ie, low and middle) and medical history 

did not predict delay in our cohort. Diabetes and smoking were associated with delay at the 

univariate level. There have been conflicting findings in literature regarding these variables 

over the last decade (13–17). For instance, many studies suggested female sex as a predictor 

of delay, which is frequently attributed to a lack of understanding of the severity of their 

symptoms (13,16,17,34). Other studies, however, have found no difference between sex and 

delayed presentation (35–38). Such discrepancy may be due to regional improved awareness 

of heart health for women in various clinical populations.

Strengths and Limitations

Our sample included a cohort of consecutive chest pain cases, giving a distribution of ACS 

and non-ACS events similar to that observed in real-world practice. Our data were 

demographically representative of the region with regard to sex and race. The single EMS 

agency allowed for a universal standardized electronic prehospital charting system. 

Additionally, there was universal electronic health record charting at all hospital 

destinations.

This study has few limitations. First, we used electronic health records to extract patients’ 

self-report for onset of symptoms, which might add inaccuracies due to patient recall bias. 

We used multiple sources to make sure we have the correct approximate time of onset of 

symptoms. The EMS dispatch location was used for patient income. There is a chance that 

this location may not have been the primary residence for the patient calling 9-1-1. Also, we 

were unable to examine education level in our sample. Lower education and socioeconomic 

status have been reported as significant predictors of delay in many populations.

CONCLUSIONS

In this urban, predominantly non-Hispanic sample, which represents racial diversity, 1 in 4 

patients with chest pain, including 14% of those with ACS, waited > 12 h before seeking 

care. Race was the only independent predictor of this behavior. Compared to non-

Caucasians, black patients were 40% more likely to delay seeking care that long. These 

findings have important clinical implications. We need to investigate and understand why 

this vulnerable patient population has delays in seeking emergency care. The patient’s 

perspective of seeking emergent care for chest pain could help decrease or eliminate barriers 

to timely medical care. These barriers to prehospital delay continue to be a problem and 

need to be addressed. The patient’s perspective to seeking care is complex and involves 

many variables. We need to continue education from various sources, such as public health 

campaigns and outpatient and in-hospital settings to emphasize urgency of chest pain 

symptoms. Additionally, educational interventions should potentially be designed to target 

underserved populations in urban settings. This vulnerable population may need specialized 

dedicated education, which may reduce the racial disparities observed in the care of chest 

pain patients.
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Practice Implications

One in four patients in our study had prehospital delay. Patients who wait to seek medical 

treatment for ACS are at increased risk for another cardiac event, including death and 

readmission of heart failure up to 12 months after the initial presentation (25). With research 

supporting early recognition of ACS symptoms, prehospital delay continues to be the major 

contributor to increased morbidity and mortality in acute MI (39). Every 30-min delay 

increases the 1-year mortality risk by 7.5% (4). In cases of STEMI patients, patients with 

increased prehospital delay time may be ineligible for thrombolysis/PCI, which can 

potentially reduce mortality by up to 25–30% (7). Striving for improved patient outcomes, 

patient education must emphasize the potential consequences of prehospital delay of an ACS 

event. This is an important teaching opportunity of an urban community where 1 in 4 

patients are not seeking medical care within the guideline recommended treatment window.

Unfortunately, patients of black race are 40% more likely to delay care. Future work needs 

to investigate why this group of patients tend to delay seeking care for acute chest pain, 

which can serve as an important opportunity to improve outcomes and reduce disparity in 

the care of the racial group. These research findings need to be validated in the future and a 

collaborative effort involving public health programs in the region need to be informed to 

target underserved minorities in urban communities to inform them of signs and symptoms 

of an ACS event.
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ARTICLE SUMMARY

1. Why is this topic important?

Delay in seeking medical treatment for suspected acute coronary syndrome 

can lead to negative patient outcomes, including increased morbidity and 

mortality.

2. What does this study attempt to show?

Delay in seeking emergent care continues to be a problem among chest pain 

patients in our cohort. Vulnerable populations in an urban setting continue to 

have barriers that increase delay in seeking emergency treatment for chest 

pain.

3. What are the key findings?

Race was the only independent predictor of delay in seeking emergent care 

for chest pain patients in this cohort. Blacks were 40% more likely to delay in 

seeking treatment for > 12 h compared to non-blacks. Age, sex, income, and 

medical history did not predict delay in seeking medical care.

4. How is patient care impacted?

One in four patients continues to have delay in seeking emergent care in our 

cohort. Delay in seeking medical care is associated with increased mortality. 

Potential acute myocardial infarction patients with increased delay may be 

ineligible for life-saving treatments. Future patient education needs to 

continue to emphasize the importance of seeking emergent care immediately 

for chest pain to reduce patient delay and potentially improve patient 

outcomes.
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Figure 1. 
Patients calling 9-1-1 for chest pain (n = 743).
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