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Abstract

This prospective study assessed whether gender differences in health insurance help explain 

gender differences in delay in seeking care for US patients with acute myocardial infarction 

(AMI). We also assessed gender differences in such prehospital delay for AMI in Spain, a country 

with universal insurance. We used data from 2,951 US and 496 Spanish patients aged 18–55 years 

with AMI. US patients were grouped by insurance status: adequately insured, underinsured, or 

uninsured. For each country, we assessed the association between gender and prehospital delay 

(symptom onset to hospital arrival). For the US cohort, we modeled the relationship between 

insurance groups and delay of >12 hours. US women were less likely than men to be uninsured, 

but more likely to be underinsured and a larger proportion of women than men experienced delays 

of >12 hours (38% versus 29%). We found no association between insurance status and delays of 

>12 hours in men or women. Only 17.3% of Spanish patients had delays of >12 hours and there 

were no significant gender differences. In conclusion, women were more likely than men to delay, 

though it was not explained by differences in insurance status. The lack of gender differences in 

prehospital delays in Spain suggests that these differences may vary by health care system and 

culture.
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Introduction

Prehospital delays in seeking medical care for acute myocardial infarction (AMI) are vastly 

longer among women compared with men.1,2 Such delays are harmful and increase the risk 

of mortality.3,4 However, the causes of the gender difference in delays are unknown. 

Inadequate health insurance is a known barrier to timely care seeking.2,5 Adults with lower 

income, those covered by Medicaid, and the uninsured all delay seeking care for 

emergencies compared with those with private insurance.1,2 This relationship has been 

established in mostly elderly cohorts.2 However, unlike the elderly who are nearly 

universally covered (i.e., Medicare), a large portion of younger adults are uninsured or 

underinsured,6 especially women.7,8 While the Affordable Care Act aims to increase 

access,7 it is unknown if adequate insurance affects care seeking for AMI, and whether 

similar levels of delay exist in countries with national insurance. Accordingly, we sought to 

assess whether gender differences in insurance contribute to gender differences in 

prehospital delay among young patients with AMI. We used data from VIRGO (Variation in 

Recovery: Role of Gender on Outcomes in Young AMI Patients), a prospective study of 

adults aged 18–55 with AMI in the US and Spain.9 We aimed to (1) compare the extent of 

prehospital delay among young US women and men; (2) compare health insurance adequacy 

among young US women and men with AMI; and (3) assess whether gender differences in 

prehospital delay are mediated by gender disparities in insurance in the US. Since VIRGO 

included patients from Spain, a country with a national insurance system that does not 

require payment from the patient, we secondarily analyzed data from the Spanish cohort to 

examine gender differences in prehospital delay there.
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Methods

We used data from patients, age 18–55 years, in the US and Spain who were enrolled in 

VIRGO.9 US patients were enrolled between August 2008 and January 2012 from 108 

hospitals at geographically diverse sites; Spanish patients were enrolled between April 2009 

and December 2011 from 24 hospitals. Designed to focus on women, VIRGO enrolled 

consecutive women and every other man to achieve a 2:1 gender ratio (3,572 in total, and 

516 in Spain). Detailed eligibility and exclusion criteria for VIRGO were previously 

published.9 We further excluded those with unknown prehospital delay times (32 in the US 

and 19 in Spain) or insurance status (2 in the US and 1 in Spain) to create a final study 

cohort of 2,951 patients in the US and 496 in Spain. Institutional Review Board approval 

was obtained at each participating institution and patients provided informed consent for 

their study participation including interviews during initial hospitalization.

The dependent variable was prehospital delay, defined as the time between symptom onset 

and presentation to the first hospital. The time of symptom onset was obtained as part of the 

structured interview; the time of arrival at the emergency department of the first hospital was 

obtained via abstraction of medical records. Prehospital delay >6 hours was confirmed by 2 

VIRGO investigators at Yale for patients lacking exact symptom onset information. 

Consistent with previous research, we combined the continuous prehospital delay time 

(symptom onset to arrival at the first hospital) and dichotomized prehospital delay (<6 hours, 

>6 hours) to clinically relevant categories: ≤2, >2 to 6, >6 to 12, and >12 hours.2,10 Patients 

who had continuous prehospital delay times available were categorized based on the 

calculated time. For patients who only had dichotomized prehospital delay time (<6 hours, 

>6 hours), those with a prehospital delay within 6 hours were categorized as >2 to 6 hours. 

Patients with a prehospital delay >6 hours were categorized as >6 to 12 hours. To examine 

prehospital delays <12 hours and >12 hours, the <2, >2 to 6, and >6 to 12 were combined to 

create the <12 hours category.

The main independent variables were health insurance status and gender. Participants were 

divided into 3 groups according to health insurance information obtained during the 

interview during the initial hospitalization: (1) adequately insured, (2) underinsured, and (3) 

not insured. We stratified patients with insurance into those who were underinsured and 

adequately insured based on questions assessing financial barriers to care. Patients were 

underinsured if in the past year they reported any of the following: avoidance of care or non-

adherence to medications due to costs, or perceived medical costs to be an economic burden 

(Appendix). Additional variables known to be associated with prehospital delay11 were 

gathered through structured interviews and medical record review during the initial 

hospitalization. These included socio-demographic characteristics (age, gender, race, 

marital, education and employment status) and social support, as assessed by the 7-item 

Enhancing Recovery in Coronary Heart Disease Patients (ENRICHD) Social Support 

Inventory (ESSI-7).12 Perceived stress level was assessed by the 14-item Perceived Stress 

Scale (PSS-14).13,14 Pertinent medical history collected included depression, diabetes, renal 

dysfunction, obesity; and cardiac risk factors such as family history, smoking, alcohol abuse, 

and recreational drug use. Clinical characteristics of AMI admission included Killip class on 
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arrival (classified as class I versus class II–IV), absence of chest pain, and arrival to the 

hospital within regular work hours (weekday, non-night-time admission).

We examined the associations between gender and insurance groups (not insured, 

underinsured and adequately insured); between gender and patient characteristics/

prehospital delay; and between insurance groups and patient characteristics/prehospital 

delay in the US separately using the Chi-squared test for categorical variables and F-test or 

the median score test for continuous variables. Heterogeneity of the effects of gender on 

prehospital delay across insurance groups was tested using the Cochran–Mantel–Haenszel 

test.

We used hierarchical logistic models to account for the clustering effects at the site level and 

made sequential adjustments for patient characteristics. Separate hierarchical logistic models 

were used to evaluate the independent effect of the 3 insurance groups on prehospital delay 

of >12 hours and the independent effect of gender on pre-hospital delay of >12 hours, 

sequentially adjusting for site clustering, socio-demographics, medical history, and clinical 

characteristics on admission (Killip class, absence of chest pain, and arrival to the hospital 

within regular work hours). We also assessed interaction between gender and insurance 

groups using these models. Missing data were <1% except for Killip class (1.3%), ejection 

fraction (2.9%), number of dependents (4.0%), PSS-14 (6.2%) and ESSI (2.1%). For the 

multivariable model analyses, we imputed the missing values to the most common category 

for categorical variables and median value for the continuous variables, and to 4 dummy 

indicators representing the missing values of the 5 variables mentioned above. Identical 

categories of delay were used for the Spanish cohort. Whether gender differences existed in 

the Spanish cohort in prehospital delay of >12 hours was examined using the Chi-squared 

test.

For all comparisons, we considered a p-value <0.05 to be statistically significant. All 

analyses were performed using SAS 9.3 (SAS institute Inc., Cary, NC).

Results

The study population in the US included 2,951 patients with AMI (67% women) with a 

median age of 48 years (IQR=44, 52). Table 1 lists the differences in demographics and 

socioeconomic characteristics and medical comorbidities among women and men in our 

cohort.

Insurance status among the US patient cohort was highly variable: 1,141 (39%) were 

adequately insured; 1,132 (38%) were underinsured; and 678 (23%) were uninsured. Among 

the underinsured, 46% qualified as underinsurance because of avoidance of medical care in 

the past year due to costs; 49% from medication non-adherence in the past year due to costs; 

and 84% from feeling that medical costs were an economic burden in the past year. While 

men had higher rates of being uninsured (25% vs. 22%), more women were underinsured 

(41% vs. 33%, p<0.001) or covered by Medicaid (11% vs. 4%, p<0.001).

A substantial portion of the US cohort experienced clinically significant prehospital delays: 

35% presented within 2 hours of symptom onset; 20%, between 2 to 6 hours; 10%, between 
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6 to 12 hours; and 35% presented >12 hours after symptom onset. US women were more 

likely than men to experience delays of >12 hours (Figure 1, p<0.001). This gender disparity 

persisted after sequential adjustment for socio-demographic factors, medical history and 

clinical characteristics on admission (OR=1.3; 95% CI: 1.1, 1.6).

We found no significant association between prehospital delays >12 hours and insurance 

status (34% of the adequately insured, 34% underinsured and 38% uninsured had >12 hours 

of delays; p=0.17) or between delays of any length and insurance status (p=0.30). Women in 

all insurance categories had higher rates of >12 hour prehospital delay compared with men 

(Figure 2, p=0.12). We also did not find any significant interaction between gender and 

insurance status on prehospital delay (p=0.30).

We also found no independent association between inadequate insurance and prehospital 

delay: the odds of having >12 hours of delay among underinsured and uninsured patients 

compared with those adequately insured showed no significant difference even after 

adjusting for socio-demographics, medical history and clinical characteristics on admission 

(Table 2).

The Spanish cohort (n= 496, 66% female) did not have significant gender differences in 

prehospital delays of >12 hours (Figure 3, p=0.4;). Both men and women had lower rates of 

>12 hours of prehospital delay compared with to US patients (Figures 1 and 3).

Discussion

Among young US patients with AMI, we found that a large portion arrived at hospitals >12 

hours after symptom onset. Young women had a higher risk for experiencing such delays. 

But while women had a higher rate of underinsurance compared with men, differences in 

insurance did not explain the gender differences in prehospital delay. In contrast, our 

secondary analysis of prehospital delay in Spain showed a lower rate of >12 hours of delay 

in both women and men compared with the US, and showed no gender differences in delays.

This study extends prior literature in AMI presentation delays in several ways. First, while a 

previous study showed that being uninsured or underinsured were each associated with 

delays in seeking emergency care for AMI,2 it and other studies were based on cohorts that 

were exclusively or predominantly elderly.1,15–17 The young population in the US, however, 

is unique because of its diversity in insurance types and perceptions about financial barriers 

to care, especially before the enactment of the Affordable Care Act, which our study has 

captured. Our findings did not support the hypothesis that insurance is chiefly responsible 

for why young women delay more when seeking care.

Second, there is also added value in examining patients’ perception of insurance adequacy. 

Although the provision of emergency care in the US is guaranteed, the financing of such 

care for individual patients is not.18 This gap between service and payment could cause 

those not insured or underinsured to delay seeking care for AMI.2 To assess whether feelings 

of underinsurance may be a barrier to seek emergency care requires patient interview data. 

We were able to take advantage of the diverse range of data in VIRGO, which includes 

interviews that captured patients’ feeling of underinsurance with questions that were well 
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established in assessing financial barriers in care-seeking.19 And while prior studies have 

noted gender to be a risk factor in patient delays,4 our results show that achieving gender 

equity in delays would be insufficient, because long delays for both genders were extremely 

common in the US. Lastly, previous studies of prehospital delay have mostly focused on a 

single nation.20,21 Our study in 2 countries using the same methodology takes advantage of 

the multinational nature of VIRGO to demonstrate that not all countries share the same 

degree of public health challenge in care-seeking delays. Whether the shorter and more 

gender-equal patient delay in Spain is at all due to universal health insurance or other 

influences is outside the scope of this study.

Consistent with previous studies,5,22 our results show that young women have an increased 

risk of inadequate health insurance and coverage by Medicaid. Young women are 

traditionally more prone to underinsurance because of greater health care use and lower 

income.23 However, we found no evidence that gender differences in health insurance 

coverage accounted for the observed gender disparity in prehospital delay.

There are several potential reasons why insurance status was not independently associated 

with presentation delays in women or men. It may simply be that health insurance is not a 

factor in the decision-making of young AMI patients seeking emergency care or that only a 

sub-group of patients consider their insurance status when making such a decision. For 

example, one study suggested that black women, compared with white women, may be more 

sensitive to insurance status in the decision to present promptly.24 Another possibility is that 

the economic costs associated with care-seeking include not only payment for treatment, but 

also transportation expenses and opportunity costs with forgone competing responsibilities 

e.g., childcare, work, which may not be adequately offset by having health insurance or the 

financial means to pay for treatment. Finally, because our study was limited to patients who 

presented to the hospital, we cannot assess the role of perceived insurance adequacy on 

delays for patients who did not seek hospital care for their symptoms.

The reasons that women have a 30% higher odds of having substantial delays remain 

unclear. Other studies have suggested that differences in symptoms or lower risk awareness 

cause women to delay seeking care.25 Our results from Spain, however, cast some doubt on 

the extent to which awareness or risk perception could account for the increased delays 

observed among women in the US, since there is no evidence to suggest that women in 

Spain experience a different set of symptoms or are much better informed. Furthermore, 

since Spain has a lower prevalence of AMI than the US,26 one would have expected young 

women in Spain to be less concerned about having an AMI thus potentially presenting later. 

Yet not only was the gender difference in prehospital delay not present, both women and 

men delayed less in Spain. The overall shorter delays may be due to higher population 

density, an increased culture of seeking care, or a variety of other factors, but they do show 

the possibility of having gender equity in prehospital delay and prompt presentation. Thus, 

while we have yet to identify the key components in patient presentation decision-making, 

our findings from Spain support the downplaying of patient awareness, towards which 

educational interventions have yet to yield encouraging results.10,27
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Our study has several important policy implications. Among US patients, even those 

adequately insured have high rates of >12 hours of prehospital delay. Thus, adequate health 

insurance appears to be insufficient in preventing severe prehospital delay for young patients 

with AMI. Our results underscore the importance of recognizing the limitations of health 

insurance on affecting patient outcomes. However, it is also important to note that patients 

may have different responses to health insurance when affected by different acute illnesses; 

for example, the provision of insurance has been shown to be associated with shorter 

presentation delays for appendicitis.28 Furthermore, while care-seeking behavior for AMI 

does not appear to be affected by insurance status, the provision of insurance may 

nonetheless impact long-term outcomes via other mediators such as the decision to seek 

routine and follow-up care.29

This study has several limitations. First, VIRGO was designed as an interview-based study 

focused on patient perspectives, requiring that patients to consent to participate. 

Consequently, the VIRGO cohort did not capture those who choose not or could not consent, 

those who died before 48 hours of hospitalization, or those who failed to present. Second, 

our definition of prehospital delay included transportation time, thus our results would have 

been affected by population density, the mode of transportation available, and the local 

emergency medical response systems. However, transportation time alone cannot account for 

severe delays of >12 hours and past studies based on patients of all age groups with AMI 

have documented that treatment is most often delayed due to patients not seeking care 

promptly,27,30 instead of transport. Third, by using patient interviews to determine the time 

of symptom onset, our study may have been subject to recall bias. However, such bias is 

unlikely to be specific to a gender or insurance group, and patient interviews nonetheless 

represent a more precise data source relative to other sources such as medical records.17 

Fourth, we were unable to assess insurance sufficiency by objective standards (e.g., 

healthcare expenditures as a proportion of household income). However, patients’ self-

perceived insurance adequacy and financial barriers may exert more influence than objective 

measures of insurance insufficiency on their care-seeking decision.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Appendix. Classification of insurance groups

Figure 4. 
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Figure 1. Prehospital Delay among Women and Men in the US Cohort
Test for difference between women and men on prehospital delay: P < 0.0001
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Figure 2. Prehospital Delay of >12 Hours in Women and Men of Different Insurance Status 
among US Cohort
Test for difference among insurance groups on prehospital delay >12 hours: P = 0.17. Test 

for interaction between gender and insurance groups on prehospital delay of >12 hours: P = 

0.12
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Figure 3. Prehospital Delay among Young Women and Men among the Spanish Cohort
Test for difference between male and female on prehospital delay: P = 0.47
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Table 1

Patient Characteristics by Gender

Women
n = 1987

Men
n = 964 P

Demographics/Socioeconomic Characteristics

Age, median (IQR) (Years) 48 (44, 52) 48 (44, 52)

Race <0.001

 Black 21% 11%

 White 73 82%

 Other 6% 7%

Has health insurance 78% 75% <0.05

Insurance payer <0.001

 Private health insurance (commercial/PPO, HMO) 50% 58%

 Medicare 8% 6%

 Medicaid 11% 4%

 Veterans Affairs <1 % 1%

 Other 9% 6%

Insurance status <0.001

 Adequately insured 37% 42%

 Underinsured 41% 33%

 Not insured 22% 25%

Number of dependents, median 2 3 <0.001

Marital status <0.001

 With partner 52% 62%

 Without partner 47% 37%

 Other 1% <1%

Education status 0.75

 Unknown <1% <1%

 < high school 2% 2%

 Some high school 41% 41%

 > high school 56% 56%

Employment status <0.001

 Working full-time 43% 65%

 Working part-time 13% 7%

 Not working 44% 28%

Depression diagnosis prior to AMI 49% 24% <0.001

Major psychiatric disorder 6% 2% <0.001

Perceived stress level by PSS-14, median 27 24 <0.001

Low social support by ESSI-7, median 27 28 0.05

Chronic obstructive pulmonary disease 14% 6% <0.001

Diabetes mellitus 40% 27% <0.001

Renal dysfunction 13% 9% <0.01
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Women
n = 1987

Men
n = 964 P

Dyslipidemia 66% 72% <0.01

Hypertension 67% 65% 0.18

Prior peripheral artery disease 3% 2% 0.57

Prior angina/stable CAD 28% 26% 0.36

Family history of CAD 74% 73% 0.75

Prior cardiac catheterization 23% 22% 0.53

Congestive heart failure 6% 3% <0.001

Sleep apnea 5% 6% 0.44

Alcohol abuse 5% 11% <0.001

Smoked within last 30 days 58% 56% 0.46

Cocaine use 5% 5% 0.94

Illicit drug use 8% 9% 0.81

Body mass index, median 31 30 <0.001

Clinical characteristics at AMI admission

 ST-segment elevation 46% 58% <0.001

 Ejection fraction <40% 11% 11% 0.49

 Killip class at arrival <0.01

  I 90% 92%

  II or III or IV 5% 2%

  Unknown 5% 5%

No chest pain, 5% 6% 0.31

Arrival to hospital within regular work hours 36% 33% 0.20

IQR = interquartile range

PPO = preferred provider organization

HMO = health maintenance organization

PSS-14 = 14-item Perceived Stress Scale

ESSI-7 = 7-item Enhancing Recovery in Coronary Heart Disease Patients (ENRICHD)

Social Support Inventory

CAD = coronary artery disease

AMI = acute myocardial infraction
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Table 2
Independent Effect of Insurance Status on Prehospital Delay > 12 hours

(Reference: adequately insured)

Underinsured
OR (95% CI)

Not Insured
OR (95% CI)

Unadjusted 1.01 (0.85, 1.21) 1.12 (0.92, 1.38)

Adjusted for Demographics 0.98 (0.82, 1.18) 1.11 (0.90, 1.38)

Adjusted for Demographics and Medical History 0.98 (0.81, 1.18) 1.10 (0.88, 1.38)

Adjusted for Demographics, Medical History, and Clinical Characteristics on Admission 0.99 (0.81, 1.19) 1.11 (0.88, 1.39)
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