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Abstract

Hypertension is a common chronic condition, but the burden of emergency department visits due 

to hypertension and associated patient and hospital characteristics are not well described. The 

goals of this study were to 1) establish the burden of hypertension-related emergency department 

visits, estimated by the total number, proportion of adult visits, and population-based rate, 2) 

evaluate for change over time, and 3) identify associated patient and hospital characteristics. The 

Nationwide Emergency Department Sample from 2006 to 2012 was used to identify hypertension-

related emergency department visits (ICD-9 CM codes 401 through 405, inclusive, and 437.2), 

and this was linked to US Census Bureau July population estimates to determine population-based 

rates for each study year. Negative binomial regression was performed to determine whether rates 

of hypertension-related emergency department visits changed over time. A total of 165,946,807 

hypertension-related emergency department visits occurred during the seven-year study period 

(23.6% of all adult ED visits), and hypertension was the primary diagnosis for 6,399,088 (0.9% of 

all adult ED visits). The estimated yearly incidence rate rose 5.2% per year (incident rate ratio 

1.052, 95% confidence interval 1.044 to 1.061, p<0.001) for hypertension-related visits, and 4.4% 

per year (incidence rate ratio 1.044, 95% confidence interval 1.038 to 1.051, p<0.001) for ED 

visits with a primary diagnosis of hypertension. Over the same time, the proportion hospitalized 

declined and the proportion of visits rose at safety net hospitals and among uninsured patients. In 

conclusion, these data indicate that hypertension-related ED visits are common and rising.
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Background

Hypertension is a common and costly disease that increases the risk of heart attack, stroke, 

heart failure, renal failure, and death.1,2 Uncontrolled hypertension for even a few weeks is 

associated with increased risk of acute cardiovascular events and death.3 From 2000 to 2011, 

hospitalizations for hypertension rose more than 27%,4 and from 2003 to 2006 the cost of 

hypertension-associated hospitalizations was $113 billion, or 15% of all hospital costs.5 In 

the United States (US), there are an estimated 136.3 million emergency department (ED) 

visits annually, or 44.5 per 100 persons.6 Increasingly, Americans seek ED care for chronic 

conditions or acute manifestations of chronic disease.7 Elevated blood pressure is common 

during ED visits,8 and total hospitalizations for hypertension have risen over time.9 Chronic 

conditions such as hypertension that have traditionally been managed in primary care clinics 

are being evaluated and treated with greater frequency in the ED.10 Using a national 

administrative database, the goals of this study were to: 1) establish the burden of 

hypertension-related emergency department visits, estimated by the total number, proportion 

of adult visits, and population-based rate, 2) evaluate for change over time, and 3) identify 

associated patient and hospital characteristics.

Methods

We conducted a descriptive epidemiological analysis of hypertension-related ED visits from 

2006 to 2012 using the Nationwide Emergency Department Sample (NEDS). NEDS is a 

publicly available database from the Healthcare Cost and Utilization Project (HCUP) 

maintained by the Agency for Healthcare Research and Quality (AHRQ) and is the largest 

source of US ED administrative data.11 NEDS is designed to be representative of all ED 

visits and is constructed from the HCUP State Emergency Department Databases and the 

State Inpatient Databases. In 2012, 30 states and 950 hospitals contributed data for 31 

million ED visits, for an approximate 20% stratified sample of US hospital-based EDs. For 

each ED visit, there are up to 15 International Classification of Diseases, Ninth Revision, 

Clinical Modification (ICD-9 CM) codes, as well as more than 50 other patient, visit, 

hospital, and region-level variables. For hospitals included in NEDS, all ED visits from each 

institution are included. Weighting is required to calculate national estimates. Estimates of 

ED utilization using NEDS are similar to other national datasets, such as the National 

Hospital Ambulatory Medical Care Survey.11,12 This study was approved after IRB review.

We included adult (age ≥18 years) ED visits from 2006 to the end of 2012. Hypertension 

was identified by the following ICD-9 CM codes: 401–405 (inclusive) and 437.2.13,14 This 

combination of ICD-9 CM codes has been shown to have specificity of 0.95 and positive 

predictive value of 0.97 for identifying visits truly related to hypertension.13 Hypertension-

related ED visits were defined as ED visits with any diagnosis code of hypertension. ED 

visits with a primary diagnosis of hypertension were defined ED visits in which 

hypertension was the first diagnosis code.
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Comorbid conditions were identified using ICD-9 CM codes, where an asterisks indicates 

inclusion of sub-codes15,16: hypertension (401.1, 401.9, 405.1*, 405.9*), diabetes (250.00, 

250.01, 250.02, 250.03), coronary artery disease (412, 414.00, 414.01, 414.02, 414.03, 

414.04, 414.05, 414.06, 414.07, 414.8, 414.9), chronic kidney disease (575*), heart failure 

(428*), chronic obstructive pulmonary disease (491*, 492*, 496*), and cerebrovascular 

disease (430, 431, 432.0, 432.9, 434.01, 434.11, 434.91, 435.9). ED visits without 

hospitalization were considered outpatient ED visits.

ED visits for uninsured patients were those classified as self-pay. Safety net hospitals were 

defined as: 1) >30% of ED visits for patients insured by Medicaid; 2) >30% of visits for 

patients without insurance; or 3) combined Medicaid and uninsured pool >40%.17

Analyses were conducted in accordance with AHRQ recommendations, including weighting 

and stratification; all reported values are weighted. Using US Census Bureau July population 

estimates,18 incidence rates (annual and monthly) were calculated separately for 

hypertension-related ED visits and ED visits with a primary diagnosis of hypertension for 

each study year. Patient and hospital level characteristics were computed for each year of the 

study and for the entire study period of 7 years. Two negative binomial regression models 

were used to estimate the annual change in incidence rates for: 1) hypertension-related ED 

visits, and 2) ED visits with a primary diagnosis of hypertension.

In exploratory analyses, annual incidence rates of hypertension-related ED visits were 

stratified by age (<45, 45–64, 65–79, ≥80 years of age) and geographic region (Northeast, 

South, Midwest, West, defined according to US census boundaries19). Given seasonal 

variation in blood pressure,20 monthly incidence rates were computed. To better understand 

conditions associated with ED visits for hypertension, the most common co-occurring 

diagnoses were determined for ED visits with a primary and, separately, secondary 

diagnosis of hypertension. Analyses were conducted using survey packages in SAS 9.4 

(SAS Institute, Cary, NC) and Stata 14 IC (STATA Corp, College Station, TX).

Results

During the seven-year study period from 2006 to 2012, there were 701,952,422 adult ED 

visits. Of these, 165,946,807 were hypertension-related ED visits (23.6% of all adult ED 

visits), and 6,399,085 were ED visits with a primary diagnosis of hypertension (0.9% of all 

adult ED visits). The rate of hypertension-related ED visits was 101.4 per 1,000 adults per 

year (Table 1); the rate of ED visits with a primary diagnosis of hypertension was 3.9 per 

1,000 adults per year (Table 2).

Hypertension-Related ED Visits

For hypertension-related ED visits from 2006 to 2012, the absolute number of ED visits 

increased 29.9%, the proportion of adult ED visits increased 20.3%, and population-based 

rate rose 25.2% (Table 1, Figure 1). According to the negative binomial regression model, 

the population based incidence rate of hypertension-related ED visits rose 5.2% per year of 

the 7-year study (incident rate ratio 1.05, 95% CI 1.044 to 1.061 p<0.001).
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Patient and hospital characteristics for hypertension-related ED visits are found in Table 1. 

More than half of ED visits occurred among women, and private health insurance was 

uncommon (23.0%). More than 40% of these ED visits resulted in hospitalization, and 

58.2% occurred at safety net hospitals, while 42.3% of all ED visits occurred at safety net 

hospitals.21 Over the study period, the proportion of hypertension-related ED visits resulting 

in hospitalization decreased, with no clinically meaningful change in hospital length of stay 

or in-hospital mortality. The proportion of uninsured visits rose, as did the proportion of ED 

visits occurring at safety net hospitals.

ED Visits With a Primary Diagnosis of Hypertension

Over the seven-year study period, there were a total of 6,399,088 ED visits with a primary 

diagnosis of hypertension. For ED visits with a primary diagnosis of hypertension, the 

absolute number of ED visits rose 26.2%, the proportion of adult ED visits rose 16.2%, and 

the population-based incidence rate rose 21.1% (Figure 1, Table 2). According to the 

negative binomial regression model, the population based incidence rate of hypertension-

related ED visits rose 4.4% per year of the 7-year study (incident rate ratio 1.044, 95% CI 

1.038 to 1.051 p<0.001). Over the study period, the proportion of ED visits with a primary 

diagnosis of hypertension occurring at safety net hospitals and among uninsured patients 

rose, while the proportion hospitalized from the ED decreased, without a clinically 

meaningful change in hospital length of stay or inhospital mortality.

Compared to hypertension-related ED visits, ED visits with a primary diagnosis of 

hypertension occurred among patients who were younger and less likely to have private 

insurance; the proportion of patients hospitalized from the ED was lower, hospital length of 

stay was shorter, and in-hospital mortality was lower.

Annual incidence rates of hypertension-related ED visits rose the most among ED visits for 

patients ≥80 years of age (Figure 2). The rate of hypertension-related ED visits was highest 

in the South, followed by the Midwest, Northeast, and West (Figure 3). The rate of 

hypertension-related ED visits was higher during winter months than the summer (Figure 4), 

coinciding with rise in blood pressure during the winter.20

Of 10,009 different primary diagnosis codes for ED visits with a secondary diagnosis of 

hypertension, the most frequent were: chest pain (ICD-9 CM 786.59 and ICD-9 CM 786.50; 

6.8%), pneumonia (ICD-9 CM 486; 3.1%), urinary tract infection (ICD-9 CM 599.0; 2.2%), 

syncope and collapse (ICD-9 CM 780.2; 1.7%), and heart failure (ICD-9 CM 428.0; 1.6%).

Of the 7,164 co-occurring diagnosis codes among ED visits with a primary diagnosis of 

hypertension, the most common were: diabetes (ICD-9 CM 250.00; 15.4%), headache 

(ICD-9 CM 784.0; 11.7%), heart failure (ICD-9 CM 428.0; 11.7%), hyperlipidemia (ICD-9 

CM 272.4; 11.0%), and tobacco use disorder (ICD-9 CM 305.1; 9.8%), followed by end 

stage renal disease (ICD-9 CM 585.6; 7.3%) and personal history of non-compliance with 

medical treatment, presenting hazards to health (ICD-9 CM V15.81; 7.2%).
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Discussion

In this analysis of a national sample of US ED visits from 2006 to 2012, we report that the 

population-based incidence rate of hypertension-related ED visits rose by an estimated 5.2% 

per year (p<0.001) and the rate of ED visits with a primary diagnosis of hypertension rose 

4.4% per year (p<0.001). Over the entire 7-year study period, the rates, proportion of adult 

ED visits, and absolute number of hypertension-related ED visits and visits with a primary 

diagnosis of hypertension all rose substantially. Overall, hypertension was included as a 

diagnosis in more than 1/5th of all adult ED visits from 2006 to 2012, and it was listed as the 

primary diagnosis in approximately 1% of all adult ED visits. Despite the increase in rate 

and proportion of hypertension-related ED visits, the proportion hospitalized after a 

hypertension-related ED visit decreased, without clinically meaningful change in hospital 

length of stay or in-hospital mortality. During the same time, the proportion of visits rose at 

safety net hospitals and among uninsured patients. Taken together, these data suggest that 

over time hypertension was more common among ED patients, more often managed by 

emergency physicians, more frequently recognized as contributing to ED visits, or a 

combination of the these factors.

Compared to hypertension-related ED visits overall, ED visits with a primary diagnosis of 

hypertension occurred among patients who were overall younger, healthier, more likely to 

be uninsured, more likely to have an income in the lowest quartile, and less likely to be 

hospitalized after the ED visit. This suggests that these patients may be utilizing the ED as a 

source of primary care.

ED visits, particularly for chronic conditions, are rising faster than the US population is 

growing.22,23 Our results are consistent with prior work, which found increases in ED visits 

for hypertension, diabetes, and pulmonary heart disease of 25%, 33%, and 29% from 2006 

to 2011.24 The rise in ED visits related to chronic conditions may be due to a growing 

shortage of primary care providers,25 poor healthcare access despite health insurance,22 or 

rising prevalence of chronic conditions. These findings suggest that the burden of 

hypertension-related ED visits is an issue of increasing significance. The role of ED 

clinicians in identifying, evaluating, and managing hypertension and elevated blood pressure 

is a topic of ongoing debate.26 From a public health perspective, the ED may potentially 

play an important role in chronic disease management, particularly among patients who do 

not otherwise have access to care.27 Despite this, there is little evidence to guide the 

evaluation and treatment of hypertension in the ED setting.26 ED providers can help manage 

hypertension for discharged patients,28 and work is on-going to determine the safest and 

most efficient scope of care that can and should be provided in the ED. Given that 

hypertension is the number one risk factor for cardiovascular disease,1 these findings 

support the need for more rigorous study of the role of ED providers in acute as well as 

chronic management of this important condition.

The highest rates of hypertension-related ED visits occurred in the South, where 

hypertension and tobacco are most prevalent.29 Age was an additional factor in 

hypertension-related ED visits, with patients 80 years and older experiencing the largest 

increase in population-based incidence rates. Such individuals are at significant risk for 

McNaughton et al. Page 5

Am J Cardiol. Author manuscript; available in PMC 2016 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



consequences of uncontrolled hypertension, and future research is needed to address 

whether this apparent rise in ED visits is due to issues of blood pressure control, increased 

awareness, or change in coding practices. We also found evidence for seasonal variation in 

hypertension-related ED visits, which may help focus future ED-based hypertension 

interventions and research.20

The most common primary diagnosis codes among ED visits with a secondary diagnosis of 

hypertension were chest pain, pneumonia, urinary tract infection, syncope, and heart failure. 

In contrast, among ED visits with a primary diagnosis of hypertension, the most frequent 

associated co-listed diagnoses were diabetes, headache, heart failure, hyperlipidemia, and 

tobacco use disorder, followed by end stage renal disease and personal history of non-

compliance. Although interpretation of such data is limited by the administrative nature of 

NEDS, these findings identify common comorbid conditions for future study among patients 

with hypertension-related ED visits.

Limitations of this exploratory, observational study include the inability to determine 

whether the rise in incidence of hypertension-related ED visits was due to true increase in 

disease burden versus increased awareness or changes in coding practices or a combination 

of both. Because NEDS does not include measured blood pressures, findings are restricted to 

visits with a diagnosis code of hypertension; use of ICD-9 CM codes may underestimate the 

overall burden of hypertension and comorbid conditions.13,14,30 Findings of trends among 

uninsured patients and safety net hospitals are exploratory; further work is needed to 

confirm these findings in prospective studies.

In conclusion, in this observational study of a national sample of US ED visits, 

hypertension-related ED visits and ED visits with a primary diagnosis of hypertension rose 

significantly from 2006 to 2012, while the proportion hospitalized declined. These data 

indicate that hypertension-related ED visits are common and rising.
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Figure 1. Annual Incidence of Hypertension-Related Emergency Department Visits and 
Emergency Department Visits With a Primary Diagnosis of Hypertension, 2006–2012
Left Y-axis, dashed line: Rate of Hypertension-Related ED Visits (per 1,000 Adult 

Population Per Year); bars, 95% Confidence Intervals

Right Y-axis, solid line: Rate of ED Visits with Primary Diagnosis of Hypertension (per 

1,000 Adult Population Per Year); bars, 95% Confidence Intervals

Abbreviations: ED, emergency department
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Figure 2. Annual Incidence of Hypertension-Related Emergency Department Visits By Age 
Group, 2006–2012
All Rates of Hypertension-Related ED Visits are Per 1,000 Adult Population Per Year)

Dotted Line: Age 19–44 Years

Dashed Line: Age 45–64 Years

Solid Line: Age 65–79 Years

Dot-Dashed Line: Age 80 and Greater Years

Bars, 95% Confidence Intervals

Abbreviations: ED, emergency department
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Figure 3. Annual Incidence of Hypertension-Related Emergency Department Visits By 
Geographic Region, 2006–2012
All Rates of Hypertension-Related ED Visits are Per 1,000 Adult Population Per Year)

Dot-Dashed Line: West

Solid Line: Northeast

Dashed Line: Midwest

Dotted Line: South

Bars, 95% Confidence Intervals

Abbreviations: ED, emergency department
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Figure 4. Seasonal Variation: Monthly Incidence of Hypertension-Related Emergency 
Department Visits, 2006–2012
Solid Line: Hypertension-Related ED Visits (Per 1,000 Adult Population Per Year)

Gray Shading: Winter (October 1 through last day of February of the following year)

Abbreviations: ED, emergency department
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