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, Abstract—Background: Asthma and hypertension are
common among Emergency Department (ED) patients. Pri-
mary care providers are integral in managing these condi-
tions, yet these patients are often in the ED. Objective: To
determine access to care among ED patients with asthma or
hypertension and the association with sociodemographic fac-
tors and disease acuity. Methods: This was a prospective,
cross-sectional study of ED patients at an urban county
hospital conducted between June 4 andAugust 31, 2008. Con-
senting patients were surveyed, and peak flow or blood pres-
sure measured as appropriate. Access to disease treatment
was defined as self-reported access to a primary care provider
or current prescription for asthma or hypertension, or both.
Descriptive statistics andmultinomial logistic regressionwere
used to analyze data. Results: There were 2303 patients
enrolled; 283 had asthma, 543 had hypertension, and 187
had both. Seventy-one patients (25.1%) with asthma, 151 pa-
tients (27.8%) with hypertension, and 19 patients (10.2%)
with both had poor access to disease treatment. Seeking ED
medical attention was related to having poor access to treat-
ment forpatientswithbothasthmaandhypertension.Females
with asthmahadpooraccess to treatment. Inhypertensionpa-
tients, good access to treatment was associated with excellent/
good health status, housing status, and decreasing age. Poor
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access to treatment was associated with increasing blood
pressure. Conclusions: Poor access to disease treatment and
aspects of socioeconomic status were associated with seeking
care in the ED. Changes in access to treatment may affect
the number of patients seeking ED care, but not the severity
of the presenting illness. � 2015 Elsevier Inc.

, Keywords—asthma; hypertension; emergency medicine;
emergency department; access to health care
INTRODUCTION

The chronic diseases of asthma and hypertension are very
common in patients presenting to emergency departments
(EDs) throughout the United States. It is well known that
the treatment of hypertension decreases the risk of
coronary artery disease, stroke, and renal failure (1).
Similarly, the appropriate treatment of asthma controls
symptoms, maximizes normal activity levels and exercise
regimens, and prevents asthma exacerbations (2).
Primary care providers are integral in overseeing and
maintaining appropriate care for these chronic health
conditions, as they are able to provide continuous,
comprehensive, and coordinated care (1–4).

The ED is a catchall provider of medical care. Due to
this, the ED treats a range of conditions, both urgent and
nonurgent, and consequently cares for many patients
with chronic diseases such as hypertension and asthma.
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Some patients with chronic diseases may use the ED for
chronic care that is better provided in the primary
care setting; one study showed that with appropriate,
high-continuity primary care, asthmatic patients have a
60–75% reduction in ED visits and a 25% reduction in hos-
pitalizations, as well as better health outcomes (5). Despite
this, some patients continue to use the ED along with
EmergencyMedical Services for nonurgent reasons. Previ-
ous research has shown that factors associated with nonur-
gent use of the ED include poverty, homelessness, lack of a
regular primary care provider, increased patient comorbid-
ities and number of medications, and fragmented primary
care and lack of coordination among providers (6–19).

Additionally, past research has shown that Medicaid
enrollees or those who are underinsured may have
reduced access to primary and specialist care and they
therefore may choose the ED for care (20). However,
even patients that are adequately insured may still choose
the ED over other health care settings due to disconnects
with the primary health care system (21). Further, patients
may choose the ED for care due to its convenience,
though recently emerging community paramedicine pro-
grams, where paramedics have additional training to
assess patients and transfer them to alternative facilities
when indicated, may alleviate some admissions that
would be better served elsewhere (22).

It is known that when patients have access to needed
services such as medications and a primary care physi-
cian, health outcomes are better (23). Less information,
however, is available on the disease control of patients
with chronic diseases such as hypertension and asthma,
who are seen in the ED. In this study we aimed to charac-
terize the demographics and health care-seeking behav-
iors of patients with these two chronic conditions
presenting to an urban ED.

The primary goal for this study was to determine if ED
patients with asthma, hypertension, or both conditions
have access to disease treatment by assessing if they
have a primary care provider or medication(s) for their
chronic disease, and to assess their associations with de-
mographic factors, self-reported health condition, medi-
cal history, and where they usually seek medical
attention. We also sought to determine if there was a dif-
ference in the acuity of patients in the ED with and
without access to disease treatment using blood pressure
as a marker of severity for hypertension and peak flow as
a marker of asthma.
METHODS

Study Design and Setting

This was a cross-sectional study conducted in the ED of
the Hennepin County Medical Center (HCMC), a Level
I trauma center with approximately 99,000 annual visits.
This is an urban safety-net hospital that provides care for
many underserved and diverse patient populations. The
HCMC Human Subjects Research Committee approved
the study prior to implementation. Between June 4 and
August 31, 2008, we screened patients presenting to the
ED through a standard sampling during daily randomized
8-h time intervals covering all 24 h a day (7 a.m.–3 p.m., 3
p.m.–11 p.m., and 11 p.m.–7 a.m.).

Participant Eligibility & Classification

All adult (age > 18 years) patients in the ED were eligible
for this study.We excluded patients with high acuity com-
plaints per the treating clinician (including sexual as-
sault), prisoners and those in police custody, speakers
of languages other than English, patients presenting
with altered mental status, and patients determined to
be vulnerable adults. The exclusion due to intoxication
or drug use, critical condition, vulnerable adult, or sexual
assault status was determined by the treating clinician.
Among those participants who were subsequently noted
to have completed the study more than once, we excluded
those whose presentations to the ED were separated by
<2 weeks.

Data Collection

Data were collected by volunteer research associates
(RAs) of the HCMC Emergency Medicine Research
Associate Program. The RAs were available during study
shifts to monitor all patients in the ED. All patients that
were roomed in the EDwere approached by an RA unless
their chart or the treating clinician indicated that they did
not qualify per the exclusion criteria. All eligible patients
were approached and screened to ensure they were
eligible and then underwent informed consent. An enroll-
ment log was kept, recording all eligible and ineligible
patients in the ED.

All consenting participants completed the 34-question
survey of patient demographics, health condition, medi-
cal history, and health care access administered by the
RAs in a standardized fashion. Additionally, all patients
had their blood pressure measured and recorded. If the pa-
tient reported a history of asthma, a four-question supple-
mental survey and peak flow measurement was also
completed. Only patients reporting a history of asthma
performed a peak flow measurement per the direction
of the trained RA as part of the asthma supplemental
data collection. Afterward, using age and height, the pre-
dicted peak flow and the percent of predicted peak flow
were calculated for each participant. Patients freely re-
ported answers and were given the option to stop the sur-
vey at any time. Patient enrollment was monitored by a
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single RAwho maintained an electronic log of all ED pa-
tients during that study shift. Completed paper surveys
were entered into an Excel spreadsheet (Microsoft Cor-
poration, Redmond, WA) maintained and electronically
backed up on site.

Data Analysis

Data were analyzed using Stata 10.0 (StataCorp LP, Col-
lege Station, TX). Descriptive statistics along with multi-
nomial logistic regression were performed to compare
access to care and disease control based on their chronic
condition status. Variables that have been hypothesized in
past medical and public health research to affect access to
disease treatment in this patient population, including
findings from our recent work, were included in the
data collection a priori and in the subsequent analysis
(24). This included age, gender, ethnicity, self-reported
overall health, primary language, education, insurance
status, employment status, living status, having a primary
care physician, location of primary medical care, self-
reported medications for chronic illness, and measured
blood pressure and peak flow as appropriate (see Data
Collection).

Patients were separated into four groups based on their
reported disease status for analysis: a history of asthma,
history of hypertension, history of both asthma and hy-
pertension, or history of neither asthma nor hypertension.
Disease status was determined by self-report by
answering the survey question, ‘‘Have you ever been
told you have asthma/hypertension?’’ To avoid multiple
observation bias, patients with both conditions were
included in only the asthma-and-hypertension group.
For patients with multiple visits, only the initial survey
was included. The primary outcome for this study was
Access to Disease Treatment, defined as either having ac-
cess to a primary care provider (self-reported) or being on
a hypertension or asthma medication (self-reported), as
appropriate if patient noted having either condition, or
having both. We assumed that if a patient reported having
a primary care provider or reported that they were on
medication for their chronic condition, that they had ac-
cess to appropriate management resources for their
chronic condition. Given that patients self-reported the
medications they were currently taking, we assumed
that patients who were nonadherent were not providing
information about the medications they were prescribed
but not taking. We then sought to determine if blood pres-
sure and peak flow measurements, as appropriate, corre-
lated with access to disease treatment.

In our regression analysis, age, peak flow, and systolic
blood pressure were treated as continuous variables. Sex
and employment status were treated as binary variables,
with male and employed as the reference groups, respec-
tively. Respondents were asked to characterize their
ethnic background as white, Asian, black, Hispanic,
Native American, multiethnic, or ‘‘other.’’ For the anal-
ysis, ethnicity was designated as white (reference) and
nonwhite. Participants were asked to categorize their
perceived overall health status as ‘‘excellent,’’ ‘‘good,’’
‘‘fair,’’ or ‘‘poor,’’ and this was designated as either excel-
lent/good (reference) or fair/poor. Participants were
asked to categorize their insurance status as ‘‘private,’’
‘‘none,’’ ‘‘Medicare/Medicaid/safety net,’’ or ‘‘other.’’
For the analysis, this was designated as private (refer-
ence), and Medicare/Medicaid/safety net/none/other. Pa-
tients were asked where they usually go when needing
medical attention, and this was categorized as ‘‘clinic,’’
‘‘emergency room,’’ ‘‘traditional healer,’’ or ‘‘other.’’
This was designated as clinic (reference) and ED/other.
For the analysis of these variables, we converted to binary
variables from multinomial options to minimize cate-
gories with limited respondents while keeping groupings
logical as well.

Univariate analysis was first completed to assess which
variables were themselves significant in each group, fol-
lowed by a multinomial logistic regression assessing for
all variables. Covariance was assessed using a covariance
matrix from the regression model to determine intervari-
able correlation that could bias the results. The level of sta-
tistical significance was set at 0.05 a priori. The primary
outcome was Access to Disease Treatment, defined as
either having access to a primary care provider or being
on a hypertension or asthma medication.

RESULTS

Of the 8031 patients presenting to the ED during the
random 8-h time intervals throughout the study period,
3363 (41.8%) met inclusion criteria and 4676 (58.2%)
were ineligible for inclusion (Figure 1). The most com-
mon causes of exclusion were the inability to contact
the patient either due to ongoing care within the ED or
inability to locate the patient within the ED
(1570 = 33.6%), and age < 18 years old (1115 = 23.8%).

Among those eligible for the study, 1060 (31.5%)
refused to be surveyed and were subsequently excluded.
The difference in ages of participating patients compared
to patients declining participation was not significantly
different (mean age, 39.8 compared to 40.3 years
[t = 0.94; p = 0.35]). The overall proportion of males in
the participating group was not significantly more than
the overall proportion of males in the refusal group
(51.7% compared to 48.2% [z = �1.89; p = 0.059]).
The self-reported ethnicity was significantly different be-
tween participants and nonparticipants (30.4% of the re-
fusers vs. 37.0% of the participants were white
[z = �3.75; p = 0.0002]).



Figure 1. Patient flow. ED = emergency department;
HTN = hypertension.
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Demographics of the patients enrolled are shown in
Table 1. Overall, we found that 71 of 283 patients
(25.1%) with only asthma had poor access to disease
treatment (as defined by having a primary care physician
they see or currently taking medications for asthma or hy-
pertension); 151 of 540 patients (27.8%) with only hyper-
tension had poor access to disease treatment; and 19 of 98
patients (10.2%) with both asthma and hypertension had
poor access to disease treatment (Table 2). Only 15.3% of
all hypertension patients (patients in the hypertension
only and hypertension-plus-asthma groups combined) re-
ported taking an antihypertensive, compared to 60.0% of
all asthmatics and 60.1% of all patients with both hyper-
tension and asthma. Among patients with both condi-
tions, 101 were determined to have access to disease
treatment based on currently taking medications. Of
these, 17 (16.8%) took prescriptions for both conditions,
64 (63.4%) took medications for asthma, and 20 (19.8%)
took medications for hypertension.

Crude analysis (Table 3) showed that for asthma pa-
tients, male gender and increasing age were associated
with better access to disease treatment (odds ratio [OR]
0.35; p < 0.001; 95% confidence interval [CI] 0.202–
0.608, andOR0.98; p = 0.044; 95%CI 0.95–0.999, respec-
tively). Seeking medical attention in the ED or other also
had a 2.78 times greater chance of poor access to disease
treatment (p= 0.001; 95%CI 1.49–5.18). The odds became
stronger in the multivariate logistic regression model,
which found that the odds of having poor access to disease
treatment is 3.73 times greater among asthmatics seeking
medical attention in the ED when compared to those who
receive care in a clinic setting (p = 0.012; 95% CI 1.33–
10.44). The multivariate model also found male gender to
be associated with better access to disease treatment (OR
0.28; p = 0.006; 95% CI 0.11–0.69). In both univariate
and multivariate analyses, a participant’s measurement of
their percent of predicted peak flow was not significantly
associated with access to disease treatment.
Among hypertension patients, univariate analysis
showed that male gender and increasing age are associ-
ated with better access to disease treatment (OR 0.12;
p = 0.013; 95% CI 0.40–0.90, and OR 0.96; p < 0.001;
95% CI 0.95–0.97, respectively), and that seeking medi-
cal attention at the ED or other had an increased likeli-
hood of having poor access to disease treatment (OR
5.35; p < 0.001; 95% CI 3.46–8.29). Additionally, for hy-
pertension patients, we found that self-reporting health of
fair or poor compared to good or excellent had an
increased likelihood of having poor access to disease
treatment (OR 1.60; p = 0.015; 95% CI 1.09–2.33), and
participants who reported they had transitional housing
or were homeless were 2.83 times more likely to have
poor access to disease control (p < 0.001; 95% CI 1.66–
4.82). Finally, high systolic blood pressure was signifi-
cantly associated with increased odds of having poor ac-
cess to disease treatment (OR 1.01; p = 0.004; 95% CI
1.004–1.02). In the multinomial regression model for hy-
pertension patients, seeking medical attention at the ED/
other continued to be strongly associated with poor ac-
cess to disease treatment (OR 6.41; p < 0.001; 95% CI
3.78–10.87). Increasing age was associated with
increased odds of better access to disease treatment
(OR 0.96; p < 0.001; 95%CI 0.94–0.97).When compared
to a self-reported health status of excellent/good, a health
status of fair/poor was associated with increased odds of
poor access to disease treatment (OR 1.90; p = 0.009;
95% CI 1.17–3.07), as was transitional housing and
homelessness (OR 2.59; p = 0.005; 95% CI 1.34–5.01).
Increasing systolic blood pressure was significantly asso-
ciated with poor access to disease treatment in multivar-
iate analysis (OR 1.01; p = 0.004, 95% CI 1.004–1.02).

For patients with both asthma and hypertension, uni-
variate analysis revealed no significant relationships,
except that patients who report they seek medical atten-
tion at the ED or other are 4.45 times more likely to
have poor access to disease control (OR 4.45;
p = 0.011; 95% CI 1.42–14.0). There were also no signif-
icant findings in the multivariate model for this group.

In all groups (patients with asthma, hypertension, or
both), we found no significant association between
ethnicity and access to disease treatment, and there was
no significant association between insurance status and
access to disease treatment.

DISCUSSION

In this study of patients presenting to our urban ED, 71
patients (25.1%) with asthma but no hypertension had
poor access to disease treatment; 151 patients (27.8%)
with hypertension but no asthma had poor access to dis-
ease treatment; and 19 patients (10.2%) with both asthma
and hypertension had poor access to disease treatment. To



Table 1. Participant Demographics

All Participants
N = 2302

Hypertension
n = 543

Asthma
n = 283

Both
n = 187

Neither
n = 1289

Mean age (SD), y 39.8 (15.2) 49.6 (15.2) 33.6 (13.0) 46.3 (13.3) 36.2 (13.5)
Age, y (%)

18–29 723 (31.4) 55 (10.1) 129 (45.6) 26 (13.9) 513 (49.9)
30–42 620 (26.9) 116 (21.4) 84 (29.7) 39 (20.9) 380 (29.5)
43–55 607 (26.4) 194 (35.7) 52 (18.4) 77 (41.2) 285 (22.1)
56–69 269 (11.7) 126 (23.2) 15 (5.3) 38 (20.3) 90 (6.9)
$70 83 (3.6) 52 (9.6) 3 (1.0) 7 (3.7) 21 (1.6)

Sex, n (%)
Female 1083 (47.0) 211 (38.9) 177 (62.5) 115 (61.5) 580 (45.0)
Male 1219 (53.0) 332 (61.1) 106 (37.5) 72 (38.5) 709 (55.0)

Ethnicity, n (%)
White 847 (36.8) 219 (40.3) 94 (33.2) 59 (31.6) 475 (36.9)
Asian 30 (1.3) 5 (0.9) 1 (0.4) 0 24 (1.9)
Black 943 (41.0) 240 (44.2) 122 (43.2) 93 (49.7) 488 (37.9)
Native American 159 (6.9) 34 (6.3) 30 (10.6) 17 (9.1) 78 (6.1)
Hispanic 142 (6.2) 14 (2.6) 12 (4.2) 3 (1.6) 113 (8.7)
Other 91 (3.9) 14 (2.6) 14 (4.9) 7 (3.7) 56 (4.3)
Multiethnic 25 (1.1) 7 (1.3) 2 (0.7) 2 (1.1) 14 (1.1)
Refused/unknown 65 (2.8) 10 (1.8) 8 (2.8) 6 (3.2) 41 (3.1)

Self-reported overall health, n (%)
Excellent 354 (15.3) 38 (7.0) 45 (15.9) 3 (1.6) 268 (20.8)
Good 1010 (43.8) 214 (39.4) 104 (36.8) 54 (28.9) 638 (49.5)
Fair 666 (29.1) 210 (38.7) 100 (35.3) 68 (36.4) 288 (22.3)
Poor 244 (10.6) 79 (14.5) 32 (11.3) 55 (29.4) 78 (6.1)
Refused/unknown 28 (1.2) 2 (0.4) 2 (0.7) 7 (3.7) 17 (1.3)

Primary language at home, n (%)
English 2032 (88.3) 503 (92.6) 267 (94.3) 183 (97.9) 1068 (82.9)
Not English 242 (10.5) 35 (6.5) 11 (3.9) 1 (0.5) 206 (16.0)
Refused/unknown 28 (1.2) 5 (0.9) 5 (1.8) 3 (1.6) 15 (1.1)

Mean length of US education, n (%), y
<9 286 (12.4) 54 (9.9) 20 (7.1) 15 (8.0) 197 (15.3)
9 to 12 983 (42.7) 234 (43.1) 140 (49.5) 98 (52.5) 511 (39.6)
>12 to <16 832 (36.1) 159 (29.3) 92 (32.5) 46 (24.6) 354 (27.5)
$16 174 (7.6) 92 (17.0) 31 (10.9) 27 (14.4) 205 (15.9)
Refused/unknown 27 (1.2) 4 (0.7) 0 1 (0.5) 22 (1.7)

Insurance, n (%)
Private 548 (23.8) 99 (18.3) 51 (18.0) 31 (16.6) 365 (28.3)
None 468 (20.3) 87 (16.0) 64 (22.6) 21 (11.2) 296 (23.0)
Medicare/Medicaid/safety net 956 (41.6) 276 (50.8) 123 (43.5) 110 (58.8) 447 (34.7)
Other 269 (11.7) 68 (12.5) 33 (11.7) 22 (11.8) 148 (11.5)
Refused/unknown 61 (2.6) 13 (2.4) 12 (4.2) 3 (1.6) 33 (2.5)

Employment status, n (%)
Yes 978 (42.5) 171 (31.5) 111 (39.2) 52 (27.8) 644 (50.0)
No 1213 (52.7) 319 (58.7) 164 (58.0) 120 (64.2) 610 (47.3)
Retired 106 (4.6) 51 (9.4) 8 (2.8) 14 (7.5) 33 (2.6)
Refused/unknown 5 (0.2) 2 (0.4) 0 1 (0.5) 2 (0.1)

Housing status, n (%)
Property owner 352 (15.3) 92 (17.0) 40 (14.1) 16 (8.6) 204 (15.8)
Homeless 134 (5.8) 36 (6.6) 22 (7.8) 15 (8.0) 61 (4.7)
Halfway house/transitional housing 90 (3.9) 28 (5.2) 12 (4.2) 9 (4.8) 41 (3.2)
With friends or relatives 375 (16.3) 79 (14.5) 52 (18.4) 23 (12.3) 221 (17.2)
Renting 1189 (51.7) 282 (51.9) 135 (47.7) 113 (60.4) 659 (51.1)
Refused/unknown 161 (7.0) 26 (4.8) 22 (7.8) 11 (5.9) 103 (8.0)

Regular primary care, n (%)
Yes 1361 (59.1) 385 (70.9) 166 (58.7) 142 (75.9) 668 (51.8)
No 931 (40.4) 158 (29.1) 116 (41.0) 45 (24.1) 612 (47.5)
Refused/unknown 10 (0.5) 0 1 (0.3) 0 9 (0.7)

Where usually go when need medical attention, n (%)
Clinic 1084 (46.1) 268 (49.4) 121 (42.8) 93 (49.8) 602 (46.7)
Emergency department 1018 (44.2) 248 (45.6) 131 (46.3) 86 (46.0) 553 (42.9)
Traditional healer 6 (0.3) 1 (0.2) 1 (0.3) 0 4 (0.3)
Other 68 (2.9) 19 (3.5) 9 (3.2) 4 (2.1) 36 (2.8)
Refused/unknown 126 (5.5) 7 (1.3) 21 (7.4) 4 (2.1) 94 (7.3)

US = United States.
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Table 2. Breakdown of Variable Access to Disease Treatment

Type of
Patient

Total
Patients

Access to Disease
Treatment n (% of
Total with Disease)

No Access to
Disease Treatment
n (% of Total with

Disease)

Reason for Access to Disease Treatment

Access to PCP
n (% of Total
with Access)

Access to
Medication n (% of
Total with Access)

Access to PCP &
Medication n (% of
Total with Access)

Hypertension 543 392 (72.2) 151 (27.8) 332 (84.7) 7 (1.8) 53 (13.5)
Asthma 283 212 (74.9) 71 (25.1) 85 (40.1) 46 (21.7) 81 (38.2)
Both 187 168 (89.8) 19 (10.2) 67 (39.9) 26 (15.5) 75 (44.6)

PCP = primary care physician.
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our knowledge, this is the first time that patients were spe-
cifically stratified by asthma, hypertension, or both condi-
tions. Patients with both asthma and hypertension were
reported as having disease control if they took medica-
tions for either condition. Of note, only 15% of hyperten-
sive patients reported taking antihypertensives, compared
to 60% among both asthmatics and patients with both
asthma and hypertension. Closer examination of patients
with both asthma and hypertension had the same relation-
ship; fewer patients took medications for hypertension
compared to asthma. These results indicate much lower
Table 3. Results of Univariate and Multivariate Analysis for Acces

Asthma patients
Male gender 0
Increasing age 0
Nonwhite ethnicity 1
Self-reported health – fair/poor vs. excellent/good 0
Unemployed 0
Insurance – government/none/other vs. private 1
Medical attention – goes to ED/other vs. clinic 2
Living status – transitional/homeless vs. property/renting/friends 1
Peak flow 1

Hypertension patients
Male gender 0
Increasing age 0
Nonwhite ethnicity 1
Self-reported health – fair/poor vs. excellent/good 1
Unemployed 0
Insurance – government/none/other vs. private 1
Medical attention – goes to ED/other vs. clinic 5
Living status – transitional/homeless vs. property/renting/friends 2
Systolic blood pressure 1

Patients with both asthma and hypertension
Male gender 0
Increasing age 0
Nonwhite ethnicity 0
Self-reported health – fair/poor vs. excellent/good 3
Unemployed 0
Insurance – government/none/other vs. private 1
Medical attention – goes to ED/other vs. clinic 4
Living status – transitional/homeless vs. property/renting/friends 2
Systolic blood pressure 1
Peak flow 1

OR = odds ratio; CI = confidence interval; ED = emergency departmen
adherence of antihypertensives compared to medications
for asthma, which aligns with our clinical knowledge of
the treatment of hypertension.

In both asthmatic and hypertensive patients, poor ac-
cess to disease treatment was associated with seeking
medical attention at the ED/other compared to seeking
medical attention at the clinic. These findings are consis-
tent with previous studies correlating the use of the ED
and either lack of a primary care provider or medications
for their disease (5,8,9,12,16,19). This indicates an area
where perhaps newly emerging community
s to Disease Treatment, Stratified by Disease Type

Crude Values Adjusted Values

OR p-Value 95% CI OR p-Value 95% CI

.35 <0.001 0.20–0.61 0.28 0.006 0.11–0.69

.98 0.044 0.95–0.999 0.99 0.54 0.94–1.03

.18 0.57 0.66–2.13 1.39 0.52 0.51–3.75

.73 0.26 0.42–1.26 0.98 0.97 0.38–2.53

.85 0.56 0.49–1.46 0.58 0.25 0.22–1.47

.25 0.55 0.60–2.60 1.68 0.45 0.43–6.52

.78 0.001 1.49–5.18 3.73 0.012 1.33–10.44

.18 0.69 0.52–2.69 0.82 0.76 0.23–2.95

.00 0.492 0.99–1.00 1.00 0.29 0.99–1.00
–

.12 0.013 0.40–0.90 0.67 0.13 0.41–1.12

.96 <0.001 0.95–0.97 0.96 <0.001 0.94–0.97

.14 0.5 0.77–1.68 0.66 0.11 0.40–1.10

.60 0.015 1.09–2.33 1.90 0.009 1.17–3.07

.91 0.64 0.61–1.36 0.86 0.6 0.50–1.49

.16 0.54 0.72–1.89 1.14 0.68 0.62–2.11

.35 <0.001 3.46–8.29 6.41 <0.001 3.78–10.87

.83 <0.001 1.66–4.82 2.59 0.005 1.34–5.01

.01 0.054 1.00–1.02 1.01 0.004 1.004–1.02

.53 0.19 0.20–1.37 0.35 0.49 0.02–6.94

.98 0.23 0.94–1.01 0.96 0.52 0.84–1.09

.50 0.15 0.19–1.30 0.52 0.61 0.04–6.40

.53 0.016 1.27–9.81 15.30 0.09 0.65–361.0

.63 0.37 0.23–1.71 0.10 0.14 0.01–2.09

.14 0.85 0.31–4.16 1.32 0.91 0.01–124.4

.45 0.011 1.42–14.0 – – –

.14 0.22 0.63–7.21 – – –

.00 0.82 0.98–1.02 1.00 0.97 0.92–1.09

.00 0.93 0.99–1.01 0.99 0.37 0.96–1.01

t.
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paramedicine programs could bridge the gap in access to
care and assist in connecting these patients with
appropriate facilities and programs that can better cater
to their chronic disease management needs than the ED.

Among asthma patients, male gender and increasing
age were associated with better access to disease treat-
ment in the crude analysis, but only male gender was
associated with access in the adjusted model. This raises
the possibility that there are differences in access to care
based on gender, which may be related to systemic, soci-
etal, cultural, or other differences we have not yet defined.
Additionally, in patients with hypertension, having transi-
tional housing and homelessness are associated with poor
access to disease treatment. This finding is consistent
with previous studies and similar to a study focusing on
the elderly finding that low socioeconomic status was
associated with increased use of the ED (6–8).

In patients with hypertension we also found that self-
reported health status as fair/poor compared to excellent/
good is associated with poor access to disease treatment.
Several studies have also compared self-reported health
status and disease control and have found that patient
self-reported poor health status is associated with marital
status, depressive symptoms, obesity, and amount of ex-
ercise (25,26). Although our study looked at different
factors, all conclusions suggest that the majority of
patients are aware of their health status and control of
their chronic disease.

In our three subgroups of patients, we found no asso-
ciations between poor access to disease treatment and
having private insurance compared with government-
issued insurance and no insurance. Thus, access to care
in this study did not seem to be related to insurance or
financial barriers.

Finally, we found that peak flow was not significantly
associated with poor access to disease treatment, and
although we found that increasing systolic blood pressure
was significantly associated with poor access to disease
treatment, this finding has low utility, as the odds ratio
was 1.01. Had our study shown that patients without ac-
cess to disease treatment were more acutely ill, it may
have indicated that they were coming to the ED because
the lack of access to treatment was causing them to delay
medical care until they were more acutely ill. The lack of
meaningful difference in peak flow and systolic blood
pressure between patients with and without access to
treatment indicates that patients may come to the ED
for roughly the same level of disease severity regardless
of access to disease treatment.

Limitations

Excluding patients who were unable to provide informed
consent (e.g., minors and those with altered mental status
[i.e., intoxicated patients]) left only 41.8% of our patients
eligible for the study. Four hundred ten (8.8%) of those
who were excluded were non-English speakers. This
was done to avoid adversely affecting patient care by dis-
tracting already busy interpreters from their clinical
work. This patient population may have different disease
status and control, thus, their exclusion and underrepre-
sentation may have yielded different results. Addition-
ally, we were unable to contact many patients during
their ED stay (33.6% of excluded) due to their ongoing
treatment and the rapid turnover of ED patients. Of those
eligible, 31.5% did not consent to the survey. These pa-
tients may also have different patterns of disease that
were not captured by this study. Additionally, by sepa-
rating our sample by specific disease, we decreased our
sample size in each subgroup. For example, there were
only 19 participants in our combined asthma/hyperten-
sion category who had poor access to disease treatment.
This may have led to different results than with the entire
study population. However, we felt that these diseases
were different enough to warrant separate analysis.

Although the survey was administered in a standard-
ized fashion to maximize consistency in patient under-
standing of questions, all data obtained for this study
were self-reported, possibly limiting accuracy and reli-
ability in this patient population. There was no method
for verifying the accuracy or truthfulness of our study
population, hence, our decision to assume that any patient
self-reporting the medications they were taking was do-
ing so because they were compliant with taking them.
As with all cross-sectional studies, our results do not
show causality or explanation of the relationships, but
instead show association. Finally, data were collected at
an urban, county hospital in Minnesota. There was a
high proportion of unemployed with government/safety
net insurance or no insurance. These may limit the gener-
alizability of our results.

In addition, we did not obtain information about
method of arrival or chief complaints for the patients
enrolled. This information could have provided more
insight regarding possible solutions for access to care
for chronic medical issues. Also, the survey did not ask
patients where they obtained their prescription medica-
tions. Thus, there may have been patients enrolled who
reported regularly taking medications for asthma or hy-
pertension that routinely received their prescriptions in
the ED but were still included as having access to disease
treatment.

CONCLUSIONS

Seeking medical care in the ED, lower self-reported
health status, and not having stable housing were associ-
ated with poor access to disease treatment for either or
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both asthma and hypertension. Access to disease treat-
ment was not significantly associated with the surrogate
markers of disease acuity, peak flow, and systolic blood
pressure; nor was access to disease treatment associated
with insurance status. This may indicate that changes in
access to disease treatment may affect the number of pa-
tients seeking medical care in the ED for asthma and hy-
pertension, but not the severity of illness with which they
present.

REFERENCES

1. Rosendorff C, Black H, Cannon C, et al. Treatment of hypertension
in the prevention and management of ischemic heart disease: a sci-
entific statement from the American Heart Association Council for
High Blood Pressure Research and the Councils on Clinical Cardi-
ology and Epidemiology and Prevention. Circulation 2007;115:
2761–88.

2. National Heart, Lung, and Blood Institute, National Asthma Educa-
tion and Prevention Program. Expert panel report 3: guidelines for
the diagnosis and management of asthma – full report. 2007. Avail-
able at: www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf. Ac-
cessed August 15, 2014.

3. Liddy C, Singh J, HoggW, Dahrouge S, Taljaard M. Comparison of
primary care models in the prevention of cardiovascular disease – a
cross sectional study. BMC Fam Pract 2011;12:114.

4. Anderson Rothman A, Wagner EW. Chronic illness management:
what is the role of primary care? Ann InternMed 2003;138:256–61.

5. Cree M, Bell NR, Johnson D, Carriere KC. Increased continuity of
care associated with decreased hospital care and emergency
department visits for patients with asthma. Dis Manag 2006;9:
63–71.

6. Browne AJ, Smye VL, Rodney P, Tang SY,Mussell B, O’Neil J. Ac-
cess to primary care from the perspective of aboriginal patients at an
urban emergency department. Qual Health Res 2011;21:333–48.

7. O’Toole T, Buckel L, Bourgault C, et al. Applying the chronic care
model to homeless veterans: effect of a population approach to pri-
mary care on utilization and clinical outcomes. Am J Public Health
2010;100:2493–9.

8. Ionescu-Ittu R, McCusker J, Ciampi A, et al. Continuity of primary
care and emergency department utilization among elderly people.
CMAJ 2007;177:1362–8.

9. Shah R, Chen C, O’Rourke S, Lee M, Mohanty SA, Abraham J.
Evaluation of care management for the uninsured. Med Care
2011;49:166–71.

10. Redstone P, Vancura JL, Barry D, Kutner JS. Nonurgent use of the
emergency department. J Ambul Care Manage 2008;31:370–6.
11. Scherer TM, Lewis LM. Follow-up to a federally qualified health
center and subsequent emergency department utilization. Acad
Emerg Med 2010;17:55–62.

12. Simmons LA, Anderson EA, Braun B. Health needs and health care
utilization among rural low-income women. Women Health 2008;
47:53–69.

13. Liu CW, Einstadter D, Cebul R. Care fragmentation and emergency
department use among complex patients with diabetes. Am JManag
Care 2010;16:413–20.

14. Cheung PT, Wiler JL, Ginde AA. Changes in barriers to primary
care and emergency department utilization. Arch Intern Med
2011;171:1397–9.

15. Lowe RA, Fu R, Ong ET, et al. Community characteristics affecting
emergency department use by Medicaid enrollees. Med Care 2009;
47:15–22.

16. Wade KE, Furney SL, Hall MN. Impact of community-based pa-
tient-centered medical homes on appropriate health care utilization
at Carolinas Medical Center. N C Med J 2009;70:341–5.

17. Roby DH, Pourat N, Pirritano MJ, et al. Impact of patient-centered
medical home assignment on emergency room visits among unin-
sured patients in a county health system. Med Care Res Rev
2010;67:412–30.

18. Rea H, Kenealy T, Horwood F, et al. Integrated systems to improve
care for very high intensity users of hospital emergency department
and for long-term conditions in the community. N Z Med J 2010;
123:76–85.

19. Richman IB, Clark S, Sullivan AF, Camargo CA. National study of
the relation of primary care shortages to emergency department uti-
lization. Acad Emerg Med 2007;14:279–82.

20. Tang N, Stein J, Hsia RY, Maselli JH, Gonzales R. Trends and char-
acteristics of US emergency department visits, 1997–2007. JAMA
2010;304:664–70.

21. Oetjen RM, Oetjen DM, Rotarius T, Liberman A. Emergency
department utilization by insured users: a study of motivating fac-
tors. Health Care Manag (Frederick) 2010;29:199–212.

22. Che-Hung Tsai J, Liang YW, PearsonWS. Utilization of emergency
department in patients with non-urgent medical problems: patient
preference and emergency department convenience. J Formos
Med Assoc 2010;109:533–42.

23. Diedhiou A, Probst JC, Hardin JW, Martin AB, Xirasagar S. Rela-
tionship between presence of a reported medical home and emer-
gency department use among children with asthma. Med Care
Res Rev 2010;67:450–75.

24. Hanley O, Miner J, Rockswold E, Biros M. The relationship be-
tween chronic illness, chronic pain, and socioeconomic factors in
the ED. Am J Emerg Med 2011;29:286–92.

25. Kwasniewska M, Kaleta D, Dziankowska-Zaborszczyk E,
Drygas W, Makowiec-Dabrowska T. Lifestyle index and self-rated
health status. Int J Occup Med Environ Health 2007;20:349–56.

26. Meurer LN, Layde PM, Guse CE. Self-rated health status: a new vi-
tal sign for primary care? WMJ 2001;100:35–9.

http://refhub.elsevier.com/S0736-4679(14)01337-7/sref1
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref1
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref1
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref1
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref1
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref1
http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref3
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref3
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref3
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref4
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref4
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref5
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref5
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref5
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref5
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref6
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref6
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref6
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref7
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref7
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref7
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref7
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref8
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref8
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref8
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref9
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref9
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref9
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref10
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref10
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref11
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref11
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref11
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref12
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref12
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref12
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref13
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref13
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref13
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref14
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref14
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref14
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref15
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref15
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref15
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref16
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref16
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref16
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref17
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref17
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref17
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref17
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref18
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref18
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref18
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref18
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref19
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref19
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref19
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref20
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref20
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref20
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref21
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref21
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref21
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref22
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref22
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref22
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref22
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref23
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref23
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref23
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref23
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref24
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref24
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref24
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref25
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref25
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref25
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref26
http://refhub.elsevier.com/S0736-4679(14)01337-7/sref26


Access to Disease Treatment Among ED Patients with Asthma or Hypertension 9
ARTICLE SUMMARY

1. Why is this topic important?
It is known that many patients seek care in the emer-

gency department (ED) that could be better provided in
a primary care setting, such as chronic disease manage-
ment. Chronic disease control of patients seen in the ED
is not clear.
2. What does this study attempt to show?

This study attempts to characterize the demographics
and health care-seeking behaviors and access to disease
treatment of patients with asthma and hypertension pre-
senting to an urban ED.
3. What are the key findings?

25.1% of patients with asthma, 27.8% of patients with
hypertension, and 10.2% of patients with both asthma and
hypertension had poor access to disease treatment, which
was associated with seeking medical attention at the ED
vs. clinic and certain socioeconomic variables such as
housing status, which is similar to previous studies. We
found no association between insurance status and poor
access to disease treatment. Peak flow and systolic blood
pressure were not strongly associated with poor access to
disease treatment.
4. How is patient care impacted?

Almost one-fourth of the patients in this study did not
have adequate access to either primary care or medica-
tions for chronic conditions and insurance status does
not seem to be a determining factor in access to treatment.
This is an important finding and gap in our ability to get
patients connected to care. The lack of difference in
peak flow and blood pressure between patients with and
without access to disease treatment indicates that the
severity of disease is not impacted by access to treatment,
at least among patients presenting to the ED.
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