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ABSTRACT
Objective To compare the characteristics of US adults
by frequency of emergency department (ED) utilisation,
specifically the prevalence of chronic diseases and
outpatient primary care and mental health utilisation.
Methods We analysed 157 818 adult participants of
the 2004–2009 US National Health Interview Survey, an
annual nationally representative sample. We defined ED
utilisation during the past 12 months as non-users (0 ED
visits), infrequent users (1–3 visits), frequent users (4–9
visits) and super-frequent users (≥10 visits). We
compared demographic data, socioeconomic status,
chronic diseases and access to care between these ED
utilisation groups using multivariable logistic regression.
Results Overall, super-frequent use was reported by
0.4% of US adults, frequent use by 2% and infrequent
ED use by 19%. Patients reporting ≥4 ED visits were
more likely to have Medicaid insurance (OR 1.57; 95%
CI 1.34 to 1.85 vs private); fair or poor self-reported
health (OR 2.98; 95% CI 2.57 to 3.46 vs excellent–very
good); and chronic diseases such as coronary artery
disease (OR 1.61; 95% CI 1.40 to 1.86), stroke (OR
1.58; 95% CI 1.36 to 1.83) or asthma (OR 1.64; 95%
CI 1.46 to 1.85). While patients reporting the ED as
their usual source of sick care were more likely to have
≥4 ED visits (OR 7.09; 95% CI 5.61 to 8.95 vs
outpatient clinic as source), ≥10 outpatient visits in the
past 12 months was also associated with frequent ED
use (OR 11.4; 95% CI 9.09 to 14.2 vs no outpatient
visits).
Conclusions Frequent ED users had a large burden of
chronic diseases that also required high outpatient
resources. Interventions designed to divert frequent ED
users should focus on chronic disease management and
access to outpatient services, particularly for Medicaid
beneficiaries and other high risk subpopulations.

INTRODUCTION
US healthcare spending has nearly doubled over
the past decade and is at an all time high, with
nearly US$8100 spent per capita annually.1 As
healthcare costs continue to climb, policymakers
and payers have become largely focused on the per-
ceived high cost of emergency department (ED)
care and a small number of frequent ED users who
account for a disproportionate amount of health-
care costs. Often portrayed as impoverished, unin-
sured patients who visit the ED for ‘inappropriate’
reasons and ‘unnecessarily’ consume valuable
healthcare resources, frequent ED users are blamed
for ED crowding, increased wait times and escalat-
ing healthcare costs.2–5

Despite common assumptions that frequent ED
use is a problem of patients who seek basic primary
care in the ED, previous studies from several

different countries suggest that many frequent ED
users have public or private insurance and have a
greater burden of comorbid illness, higher admis-
sion rates and higher mortality.5–10 However,
several previous studies were relatively small con-
venience samples from a few urban EDs, which
limit the generalisability of results to other settings
and geographic locations. The previous population
based studies contained a relatively smaller number
of observations, and used data from over a decade
ago, which also limits the reliability and generalis-
ability to the current population.6 11 12 Prior ana-
lyses have identified frequent users only as those
with >4 visits per year, and have not tried to
further characterise super-frequent ED users as they
compare to frequent and infrequent ED users.
Finally, other analyses did not assess the prevalence
of specific chronic diseases, and only described the
prevalence of self-reported general health. More
current, nationally representative, population based
data on frequent and super-frequent ED utilisation
would inform the development of effective inter-
ventions to improve access to healthcare and, when
appropriate, curb frequent ED utilisation to reduce
costs.
We sought to analyse US population based

data to assess the association between patient
characteristics and frequent ED (≥4 ED visits/year)
and super-frequent (≥10 visits/year) ED users. We
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Key messages

What is already known on this subject
Previous studies make assumptions that frequent
emergency department (ED) users access the ED
for non-urgent conditions and for conditions that
could be treated in the primary care provider’s
office. Although, a few studies show that frequent
ED users have chronic diseases and utilize non-ED
outpatient services frequently, those studies did
not describe in detail the epidemiology of the
chronic diseases and non-ED outpatient visits at
the national level.

What this study adds
Our study suggests that frequent ED users have a
significant burden of chronic diseases, such as
coronary artery disease, stroke and asthma and are
also high utilizers of non-ED outpatient resources.
Interventions designed to decrease ED utilization
should focus on chronic disease management and
timely access to outpatient services, particularly for
Medicaid beneficiaries.
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hypothesised that frequent ED users would have lower socio-
economic status and have a greater burden of chronic medical
conditions, requiring higher ED and outpatient healthcare
resources.

METHODS
Study design
We performed a secondary analysis on publicly available data
from the US National Health Interview Survey (NHIS), con-
ducted annually by the National Center for Health Statistics.
The NHIS is an annual cross sectional household survey that
approximates the non-institutionalised US civilian population.
We received a waiver from our institutional review board to
analyse data from the 2004–2009 NHIS.

Study setting and population
The NHIS collected household interview data from 2004 to
2009 from a total of 157 818 adults (age ≥18 years) who repre-
sent an annualised US population of 219 million. The specific
details of the NHIS have been described elsewhere.13 In brief,
the sample is obtained by using a stratified multi-stage probabil-
ity study design with unequal probabilities of selection. Specific
subgroups of peoples are purposefully oversampled by the
NHIS, including racial/ethnic minorities. New households were
surveyed each year, with each year’s cohort selected to estimate
health and healthcare characteristics of the entire US population.
The annual response rate of NHIS is approximately 90% of the
eligible households in the sample. Strategies for sampling and
methodologies for data collection were very similar to maintain
consistency and facilitate comparisons throughout the selected
NHIS years.

Data collection and measurements
The NHIS queried the number of ED visits per year by the
question, “During the past 12 months, how many times have
you gone to a hospital emergency room (this includes emer-
gency room visits that resulted in a hospital admission)?” (none,
1, 2–3, 4–5, 6–7, 8–9, 10–12, 13–15, 16 or more, don’t know,
refused). There is no commonly agreed upon definition of fre-
quent ED use, with previous literature defining frequent utilisa-
tion as three visits annually to 12 or more visits annually.5 6 8

Based on available thresholds of the NHIS categorical data, we
chose common definitions of frequent ED utilisation to define
our study groups as non-users (0 visits/year), infrequent users
(1–3 visits/year), frequent users (4–9 visits/year) and super-
frequent users (≥10 visits/year).

We compared demographic, socioeconomic status, health con-
ditions and access to care among these ED utilisation groups.
Demographic data included age, sex, marital status and race/eth-
nicity. Socioeconomic data included employment status,
poverty–income ratio and education. Poverty income ratio was
defined as per the NHIS as the ratio of family income to the
poverty threshold for a family of that size. Self-reported health
status was measured by response to the question, “Would you
say your health in general is excellent, very good, good, fair or
poor?” Cigarette and alcohol use were ascertained, but NHIS
did not reliably measure other types of substance abuse. The
survey asked about specific chronic health conditions (listed in
table 2) based on the relatively high prevalence in the US adult
population and potential for increased primary care and ED
utilisation.

To ascertain what type of healthcare facility respondents most
often visit for illnesses, participants were asked, “Is there a place
that you usually go to when you are sick or need advice about

your health?” and “What kind of place do you go to most often
—a clinic, doctor’s office, emergency room, hospital outpatient
department or some other place?” For health insurance, we con-
sidered adults with private insurance (with or without any other
types of health insurance) as ‘private’, and persons with
Medicaid with or without Medicare as ‘Medicaid ±Medicare’.
‘Medicare only’ consisted only of those with Medicare but
without private insurance or Medicaid. ‘Other’ insurance
included adults who do not have private insurance, Medicaid or
Medicare, but had other public or military health insurance.
The number of outpatient and mental healthcare visits during
the past 12 months were also extracted to compare ED utilisa-
tion with outpatient and mental health resource utilisation.
Missing data were separately coded if prevalence of missingness
was ≥2% (eg, for poverty–income ratio) and was dropped if
<2% of data were missing.

Data analysis
We performed statistical analyses using Stata V.10.1 (College
Station, Texas, USA). Survey commands were used to adjust for
the complex survey design and assign population sampling
weights. The primary analysis was descriptive with 95% CIs,
comparing demographic and clinical characteristics by frequency
of ED utilisation. We recognise that many selected variables are
inter-related. We used logistic regression to evaluate the associ-
ation between patient sociodemographic, clinical characteristics
and number of ED visits. Two models were constructed, one
with the outcome of interest being ≥4 ED visits and the other
with the outcome of interest being ≥10 ED visits.

RESULTS
The demographic characteristics and socioeconomic status by
frequency of ED utilisation are presented in table 1. Compared
with non-ED users and infrequent ED users, frequent and super-
frequent users were more frequently younger in age, female and
racial/ethnic minorities, although absolute differences were rela-
tively small. Lower rates of employment, lower poverty–income
ratios (more impoverished) and less education achieved were
also more frequently reported with higher ED utilisation.

Table 2 summarises the relationship between health condi-
tions and access to healthcare by frequency of ED utilisation.
Higher ED utilisation was associated with greater prevalence of
chronic conditions such as hypertension (44.6% vs 21.7%
(ref=0 ED visits)), diabetes (22.3% vs 6.8% (ref=0 ED visits)),
coronary artery disease (19.7% vs 5.0% (ref=0 ED visits)),
stroke (11.1% vs 1.8% (ref=0 ED visits)), asthma (22.7% vs
5.9% (ref=0 ED visits)) and emphysema (10.2% vs 1.3%
(ref=0 ED visits)). Although frequent and super-frequent ED
users had higher rates of reporting never having smoked, they
also had higher rates of being lifetime alcohol abstainers. Adults
with higher ED utilisation reported ED as their preferred source
of healthcare, suggesting a dependence on ED for healthcare.
However, 80.3% of super-frequent ED users reported the out-
patient clinic as their usual source of healthcare when sick, and
72.7% also reported ≥10 outpatient visits during the past year.
Furthermore, higher ED utilisation was also associated with
higher outpatient and mental healthcare visits. The percentage
of uninsured was similar across the four ED frequency groups;
however, a higher proportion of frequent and super-frequent
ED users were covered by Medicaid and a lower proportion
were covered by private insurance.

Table 3 summarises the adjusted association between patient
sociodemographic characteristics and frequent ED users (≥4 ED
visits and ≥10 ED visits). Characteristics associated with higher
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ED use included: non-Hispanic race/ethnicity, Medicaid insur-
ance, lower socioeconomic status, lower self-reported health
status and several common chronic diseases. In addition, both
patients reporting the ED as their usual source of sick care and
those with ≥10 outpatient visits in the past 12 months were
more likely to report frequent ED use.

DISCUSSION
Accurate characterisation of frequent ED users is an important
step in shaping solutions to reduce cost while increasing access
to, and quality of care for, this complex population. In this
national study of ED utilisation, we found that frequent and
super-frequent ED users in the US had lower socioeconomic
status, higher rates of Medicaid coverage and presence of debili-
tating chronic diseases (ie, hypertension, diabetes, stroke,
emphysema). This likely explains why these patients also use the
primary care clinics frequently, with 85% having four or more
outpatient visits during the previous 12 months. These findings
are consistent with previously published studies suggesting fre-
quent and super-frequent ED users in the US, Canada and
Europe have complex medical, social and psychiatric needs, and
rely heavily on other parts of the healthcare system.6–8 10 14–16

Here we expanded these findings to quantify the burden of
chronic diseases for these patients and provided estimates that
are representative of the entire US population. At this time we
are unable to determine whether or not the reason for the ED
visit is for an exacerbation of the patient’s chronic disease, but it
is possible that greater medication compliance and lifestyle

modifications could improve these chronic conditions and
reduce overall ED utilisation.

Challenging public perception that frequent ED users
inappropriately consume ED resources, our results from the
NHIS data suggest that frequent and super-frequent utilisers in
the US have a perception of having poor general state of health.
Unlike previous analyses, this study evaluated prevalence of spe-
cific chronic medical conditions among ED users. We were
therefore not only able to demonstrate an association with self-
reported poor health as previous studies have observed, but also
document that frequent users do in fact have a higher rate of
specific chronic medical conditions, such as emphysema,
asthma, stroke and coronary artery disease. Additionally, fre-
quent ED use was associated with outpatient mental health
visits, indicating a higher prevalence of mental health conditions
in this population.

Previous data from the USA suggests that adults with lower
socioeconomic status, Medicaid insurance and comorbid
illness had a higher rate of barriers to timely primary care
access.17 Our results suggest that instead of abusing ED
resources, many frequent and super-frequent users may visit
the ED only when they are too sick to be seen in outpatient
clinics, or when alternative sites of care cannot accommodate
their needs within an adequate time frame. We were unable to
assess for appropriateness of ED visits. However, given the
aforementioned barriers to accessing primary care and other
outpatient services, if these patients had the ability to access
same day primary care appointments or improved access to

Table 1 Demographic characteristics of US National Health Interview Survey participants by emergency department visit frequency during the
previous 12 months

0 ED visits (n=124 433) 1–3 ED visits (n=29 971) 4–9 ED visits (n=2803) ≥10 ED visits (n=611)
Characteristic % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Demographics
Age (years)

18–44 (n=74 872) 49.6 (49.1 to 50.2) 50.9 (50.0 to 51.7) 52.6 (50.2 to 55.0) 54.6 (49.3 to 59.8)
45–64 (n=52 161) 34.8 (34.4 to 35.3) 30.0 (29.3 to 30.7) 29.7 (27.5 to 31.9) 27.8 (24.0 to 32.1)
≥65 (n=30 785) 15.5 (15.2 to 15.9) 19.2 (18.5 to 19.8) 17.7 (16.0 to 19.6) 17.6 (14 to 21.8)

Female sex (n=88 268) 50.8 (50.4 to 51.1) 54.9 (54.1 to 55.6) 63.3 (60.9 to 65.6) 65.1 (59.9 to 70.0)
Married (n=73 361) 58.1 (57.6 to 58.6) 49.9 (49.2 to 50.7) 41.3 (38.9 to 43.8) 44.1 (38.7 to 49.7)
Race/ethnicity

Non-Hispanic white (n=97 498) 70.2 (69.7 to 70.8) 69.9 (69.1 to 70.7) 65.7 (63.2 to 68.2) 65.0 (60.2 to 69.6)
Non-Hispanic black (n=23 921) 10.6 (10.2 to 11.0) 14.6 (14.0 to 15.3) 20.4 (18.4 to 22.5) 23.4 (19.4 to 27.8)
Hispanic (n=27 986) 13.6 (13.1 to 14.0) 11.7 (11.2 to 12.3) 11.4 (10.0 to 13.0) 9.3 (7.1 to 12.1)
Non-Hispanic Asian (n=7647) 5.0 (4.8 to 5.2) 3.0 (2.7 to 3.3) 1.7 (1.2 to 2.3) nc
Other (n=766) 0.6 (0.5 to 0.7) 0.8 (0.6 to 1.0) nc nc

Socioeconomic status
Currently employed (n=91 390) 63.1 (62.7 to 63.6) 52.5 (51.8 to 53.3) 32.4 (30.1 to 34.8) 23.0 (19.1 to 27.5)
Poverty–income ratio

<1.0 (n=20 413) 8.5 (8.1 to 8.8) 13.4 (12.9 to 14.0) 25.3 (23.4 to 27.4) 30.5 (26.2 to 35.1)
1.0–1.9 (n=25 614) 13.5 (13.3 to 13.8) 17.2 (16.6 to 17.7) 23.2 (21.3 to 25.2) 24.1 (19.9 to 28.7)
2.0–3.9 (n=37 706) 24.6 (24.2 to 25.0) 25.4 (24.8 to 26.1) 21.6 (19.6 to 23.7) 16.2 (12.9 to 20.2)
≥4.0 (n=44 063) 34.3 (33.7 to 34.8) 27.0 (26.2 to 27.7) 13.2 (11.5 to 15.1) 12.7 (9.3 to 17.1)
Unknown (n=30 022) 19.1 (18.7 to 19.6) 17.0 (16.4 to 17.6) 16.8 (15.1 to 18.6) 16.6 (13.5 to 20.2)

Education
<High school (n=28 812) 14.8 (14.4 to 15.2) 19.5 (18.8 to 20.1) 29.2 (27.2 to 31.4) 31.3 (27.0 to 36.0)

High school graduate (n=43 760) 28.3 (27.9 to 28.7) 30.0 (29.3 to 30.8) 30.5 (27.9 to 33.2) 31.4 (27.2 to 35.6)
Some college (n=44 869) 29.0 (28.6 to 29.3) 30.5 (29.8 to 31.3) 29.0 (26.9 to 31.2) 27.0 (22.8 to 31.7)
≥Bachelors degree (n=38 954) 28.0 (27.4 to 28.5) 20.0 (19.4 to 20.6) 11.3 (9.9 to 12.9) 10.3 (7.5 to 13.8)

ED, emergency department; nc, not calculable due to <30 observations; ‘n’, represents number of observations in the National Health Interview Survey; percentages represented
weighted proportions to estimate the entire US population.
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other subspecialty services, the number of ED visits could
decrease. Furthermore, programmes involving patient naviga-
tors have shown improvements in the management of chronic
diseases, such as diabetes, hypertension and congestive heart
failure.18 19 These types of programmes could help patients
manage their chronic illnesses and potentially avoid ED visits
and future hospitalisations.

Limitations
Our study has several potential limitations. Although the NHIS
sampling method was designed to include a nationally represen-
tative sample of US residents, it did not survey the homeless
population, nursing homes, prisons or mental health facilities.
We know from previously published data that these adults tend
to have frequent ED utilisation.20 Thus our results may not be

Table 2 Health conditions and access to healthcare of US National Health Interview Survey participants by emergency department visit
frequency during the previous 12 months

0 ED visits (n=124 433) 1–3 ED visits (n=29 971) 4–9 ED visits (n=2803) ≥10 ED visits (n=611)
Characteristic % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Health conditions
Health status

Excellent–very good (n=92 125) 65.0 (64.6 to 65.4) 48.4 (47.6 to 49.2) 25.4 (23.4 to 27.6) 19.4 (15.7 to 23.7)
Good (n=42 839) 25.4 (25.1 to 25.7) 29.8 (29.2 to 30.1) 26.8 (24.7 to 29.0) 26.0 (21.4 to 31.3)
Fair–poor (n=22 769) 9.6 (9.4 to 9.9) 21.7 (21.1 to 22.4) 47.8 (45.3 to 50.2) 54.6 (49.6 to 59.6)
Missing (n=5700) 3.6 (3.4 to 3.8) 2.9 (2.6 to 3.2) 2.9 (2.2 to 3.7) nc

Body mass index (kg/m2)
<20 (n=8803) 5.7 (5.6 to 5.9) 5.8 (5.5 to 6.2) 7.0 (5.9 to 8.3) 8.6 (6.2 to 11.8)
20–24.9 (n=49 827) 32.3 (31.9 to 32.6) 29.6 (29.0 to 30.3) 27.2 (24.9 to 29.6) 28.6 (24.1 to 33.6)
25–29.9 (n=53 466) 34.5 (34.2 to 34.8) 32.4 (31.7 to 33.0) 26.5 (24.4 to 28.8) 24.6 (20.6 to 29.1)
≥30 (n=40 022) 23.9 (23.5 to 24.2) 29.3 (28.7 to 30.0) 36.4 (33.8 to 39.1) 34.3 (29.7 to 39.2)
Missing (n=5700) 3.6 (3.4 to 3.8) 2.9 (2.6 to 3.2) 2.9 (2.2 to 3.7) nc

Alcohol use
Lifetime abstainer (n=37 892) 22.8% (22.3 to 23.2) 21.4% (20.7 to 22.0) 25.4% (23.2 to 27.7) 28.7% (24.2 to 33.6)
Former (n=23 887) 13.3% (13.0 to 13.6) 17.8% (17.2 to 18.4) 23.6% (21.5 to 25.7) 22.1% (18.4 to 26.4)
Current light (n=63 333) 41.9% (41.5 to 42.3) 40.4% (39.6 to 41.2) 35.1% (32.6 to 37.8) 37.1% (32.1 to 42.4)
Current moderate/heavy (n=29 041) 19.7% (19.3 to 20.1) 18.6% (18.0 to 19.2) 14.5% (12.8 to 16.4) 9.8% (7.2 to 13.3)
Missing (n=3665) 2.3% (2.2 to 2.5) 1.9% (1.7 to 2.1) 1.4% (1.0 to 2.0) nc

Cigarette use
Never smoker (n=91 360) 59.9 (59.5 to 60.3) 50.8 (50.0 to 51.6) 43.0 (40.5 to 45.6) 36.5 (32.4 to 40.8)
Current everyday (n=33 647) 21.1 (20.8 to 21.5) 23.4 (22.8 to 24.0) 21.9 (19.9 to 24.1) 20.6 (16.6 to 25.2)
Former smoker (n=31 971) 19.0 (18.7 to 19.3) 25.9 (25.1 to 26.6) 35.1 (32.7 to 37.6) 43.0 (38.3 to 47.8)

Hypertension (n=40 324) 21.7 (21.4 to 22.0) 30.1 (29.5 to 30.8) 40.5 (38.3 to 42.7) 44.6 (39.9 to 49.4)

Diabetes (n=13 676) 6.8 (6.6 to 7.0) 11.4 (11.0 to 11.9) 18.3 (16.4 to 20.4) 22.3 (18.7 to 26.4)
Coronary artery disease (n=10 930) 5.0 (4.8 to 5.1) 10.9 (10.4 to 11.3) 19.9 (17.9 to 21.9) 19.7 (16.1 to 23.8)
Stroke (n=4630) 1.8 (1.7 to 1.9) 5.0 (4.7 to 5.3) 9.8 (8.6 to 11.0) 11.1 (8.8 to 14.0)
Asthma (n=11 639) 5.9 (5.7 to 6.0) 11.5 (11.0 to 12.0) 22.2 (20.2 to 24.3) 22.7 (18.9 to 27.1)
Emphysema (n=3023) 1.3 (1.2 to 1.4) 3.3 (3.1 to 3.6) 6.5 (5.5 to 7.6) 10.2 (7.3 to 14.1)
Cancer (n=12 268) 6.8 (6.7 to 7.0) 9.7 (9.3 to 10.2) 13.6 (12.1 to 15.3) 12.5 (9.8 to 15.8)

Access to healthcare
Place usually go when sick

None (n=24 478) 16.1 (15.7 to 16.5) 12.8 (12.3 to 13.4) 9.0 (7.7 to 10.5) 9.7 (7.0 to 13.3)
Emergency department (n=1606) 0.5 (0.5 to 0.6) 2.2 (2.0 to 2.4) 5.5 (4.6 to 6.7) 10.0 (7.2 to 13.8)
Outpatient clinic (n=131 575) 83.4 (83.0 to 83.8) 85.0 (84.4 to 85.6) 85.5 (83.7 to 87.1) 80.3 (75.9 to 84.1)

Health insurance
Any private (n=98 705) 69.2 (68.7 to 69.6) 60.1 (59.3 to 60.9) 39.7 (37.2 to 42.3) 34.0 (29.5 to 38.8)
Medicaid (±Medicare) (n=13 426) 5.1 (4.9 to 5.3) 11.5 (11.0 to 12.0) 26.4 (24.3 to 28.5) 33.9 (29.5 to 38.7)
Medicare only (n=12 736) 6.2 (6.0 to 6.4) 8.5 (8.1 to 9.0) 10.6 (9.3 to 12.0) 9.4 (7.2 to 12.1)
Other (n=4893) 2.6 (2.4 to 2.7) 3.6 (3.4 to 3.9) 5.1 (3.9 to 6.5) 5.2 (3.6 to 7.4)
Not covered (n=27 552) 17.0 (16.7 to 17.3) 16.3 (15.7 to 16.9) 18.3 (16.5 to 20.4) 17.6 (14.0 to 21.8)

No of outpatient visits in past 12 months
None (n=30 227) 22.4 (22.0 to 22.7) 8.1 (7.7 to 8.6) 5.5 (4.5 to 6.7) 6.6 (4.5 to 9.4)
1–3 (n=65 316) 45.4 (45.0 to 45.8) 35.8 (35.0 to 36.6) 12.0 (10.5 to 13.7) 7.0 (4.6 to 10.6)
4–9 (n=38 345) 22.0 (21.7 to 22.3) 30.9 (30.2 to 31.6) 34.8 (32.5 to 37.0) 13.7 (10.8 to 17.2)
≥10 (n=22 735) 10.2 (10.0 to 10.5) 25.2 (24.5 to 25.8) 47.8 (45.6 to 50.0) 72.7 (68.1 to 77.0)

Mental healthcare in past 12 months (n=11 350) 5.5 (5.3 to 5.6) 11.6 (11.1 to 12.1) 21.9 (20.0 to 23.8) 26.7 (23.0 to 30.8)

ED, emergency department; nc, not calculable due to <30 observations; ‘n’, represents number of observations in the National Health Interview Survey; percentages represented
weighted proportions to estimate the entire US population.
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Table 3 Adjusted association between participant characteristics and frequent or super-frequent emergency department use during the
previous 12 months

≥4 ED visits ≥10 ED visits
Characteristic OR (95% CI) OR (95% CI)

Demographics
Age (years)

18–44 Ref Ref
45–64 0.43 (0.38 to 0.49) 0.39 (0.30 to 0.51)
≥65 0.32 (0.26 to 0.38) 0.36 (0.24 to 0.53)

Female sex 1.14 (1.02 to 1.27) 1.12 (0.87 to 1.43)
Married 0.92 (0.83 to 1.03) 1.21 (0.94 to 1.57)
Race/ethnicity

Non-Hispanic white Ref Ref
Non-Hispanic black 1.44 (1.27 to 1.64) 1.67 (1.30 to 2.13)
Hispanic 0.75 (0.64 to 0.89) 0.70 (0.50 to 0.98)
Non-Hispanic Asian 0.53 (0.39 to 0.73) nc
Other 0.96 (0.57 to 1.61) nc

Socioeconomic status
Currently employed 0.71 (0.63 to 0.80) 0.57 (0.42 to 0.77)
Poverty–income ratio

<1.0 1.81 (1.49 to 2.20) 1.61 (1.04 to 2.50)
1.0–1.9 1.70 (1.42 to 2.04) 1.49 (0.96 to 2.32)
2.0–3.9 1.38 (1.15 to 1.64) 1.01 (0.65 to 1.56)
≥4.0 Ref Ref
Unknown 1.39 (1.16 to 1.67) 1.17 (0.77 to 1.79)

Education
<High school 1.54 (1.29 to 1.84) 1.41 (0.90 to 2.19)

High school graduate 1.25 (1.04 to 1.50) 1.15 (0.77 to 1.71)
Some college 1.30 (1.10 to 1.53) 1.20 (0.79 to 1.82)
≥Bachelors degree Ref Ref

Health conditions
Health status

Excellent–very good Ref Ref
Good 1.61 (1.40 to 1.86) 1.80 (1.25 to 2.60)
Fair–poor 2.98 (2.57 to 3.46) 2.90 (2.00 to 4.20)
Missing 3.27 (1.06 to 10.11) nc

Body mass index (kg/m2)
<20 1.13 (0.93 to 1.38) 1.18 (0.80 to 1.75)
20–24.9 Ref Ref
25–29.9 0.85 (0.74 to 0.97) 0.72 (0.54 to 0.97)
≥30 0.90 (0.78 to 1.05) 0.71 (0.53 to 0.95)
Missing 0.85 (0.66 to 1.09) nc

Alcohol use
Lifetime abstainer Ref Ref
Former 0.90 (0.77 to 1.05) 0.66 (0.47 to 0.90)
Current light 0.95 (0.82 to 1.10) 0.89 (0.67 to 1.19)
Current moderate/heavy 0.94 (0.77 to 1.14) 0.61 (0.40 to 0.95)
Missing 0.69 (0.47 to 1.02) nc

Cigarette use
Never smoker Ref Ref
Current everyday 1.10 (0.95 to 1.27) 1.22 (0.90 to 1.66)
Former smoker 1.51 (1.34 to 1.70) 1.93 (1.53 to 2.42)

Hypertension 1.11 (0.98 to 1.25) 1.21 (0.94 to 1.55)
Diabetes 1.15 (1.00 to 1.32) 1.39 (1.06 to 1.83)
Coronary artery disease 1.61 (1.40 to 1.86) 1.27 (0.94 to 1.70)
Stroke 1.58 (1.36 to 1.83) 1.43 (1.06 to 1.94)
Asthma 1.64 (1.46 to 1.85) 1.31 (1.01 to 1.71)
Emphysema 1.19 (0.96 to 1.47) 1.81 (1.19 to 2.76)
Cancer 1.19 (1.03 to 1.38) 0.98 (0.71 to 1.35)

Continued
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entirely generalisable to all ED users, and may underestimate
the prevalence of mental illness, substance abuse and distribu-
tion of socioeconomic status among frequent users. For
example, although previous studies reported a high prevalence
of alcohol and drug abuse among frequent users,7 10 15 20 we
found that frequent ED users in NHIS did not have a higher
prevalence of alcohol or tobacco abuse. However, demographic
characteristics from this sample were similar to those from US
ED utilisation data.21

The NHIS information is based on self-reported responses, so
ED utilisation could not be confirmed and is subject to lack of
response and recall bias. Additionally, similar to other survey
datasets, our findings were limited by our inability to construct
additional survey questions, such as incidence of recreational
drug use and reasons for each visit to the ED and outpatient
clinics. We were also unable to gather information on hospital
admission or length of hospital stay, limiting our ability to draw
any conclusions about the severity of illness. Reported associa-
tions may not be causally related and may be confounded by
variables included in the analysis or unmeasured factors not
included in the NHIS.

CONCLUSIONS
In conclusion, our results suggest that frequent and super-
frequent ED users in the US are a vulnerable group of indivi-
duals with Medicaid insurance, of lower socioeconomic status
and with significant chronic medical and mental health condi-
tions. In an attempt to reduce healthcare costs, several interven-
tions have been designed and implemented to divert frequent
users from the ED to primary care services. In our study, we
were unable to evaluate whether or not the ED visits made by
these groups of patients were appropriate or inappropriate,
although our data suggest that these patients have an established
primary care provider (as illustrated by the high number of out-
patient visits) and health insurance. Given previous studies sug-
gesting patients with Medicaid face significant barriers in
accessing primary care services in a timely fashion, we believe

that interventions aimed at improving overall individual health
and increasing access to primary care services, including same
day appointments during acute illnesses, may prove more effect-
ive in reducing the frequency of ED visits in the USA. Future
interventions, such as patient navigation, that account for indi-
vidual level factors may be more effective at reducing frequent
ED utilisation.
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