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ABSTRACT
Objective This systematic review examines whether
frequent emergency department (ED) users experience
higher mortality, hospital admissions and outpatient
visits than non-frequent ED users.
Design We published an a priori study protocol in
PROSPERO. Our search strategy combined terms for
‘frequent users’ and ‘emergency department’. At least
two independent reviewers screened, selected, assessed
quality and extracted data. Third-party adjudication
resolved conflicts. Results were synthesised based on
median effect sizes.
Data sources We searched seven electronic databases
with no limits and performed an extensive grey literature
search.
Eligibility criteria for selecting studies We
included observational analytical studies that focused on
adult patients, had a comparison group of non-frequent
ED users and reported deaths, admissions and/or
outpatient outcomes.
Results The search strategy identified 4004 citations;
374 were screened by full text and 31 cohort and cross-
sectional studies were included. Authors used many
different definitions to describe frequent users; the
overall quality of the included studies was moderate.
Across seven studies examining mortality, frequent users
had a median 2.2-fold increased odds of mortality
compared with non-frequent users. Twenty-eight studies
assessing hospital admissions found a median increased
odds of admissions per visit at 1.16 and of admissions
per patient at 2.58. Ten studies reported outpatient visits
with a median 2.65-fold increased risk of having at least
one outpatient encounter post-ED visit.
Conclusions Frequent ED users appear to experience
higher mortality, hospital admissions and outpatient
visits compared with non-frequent users, and may
benefit from targeted interventions. Standardised
definitions to facilitate comparable research are urgently
needed.
Review registration number: PROSPERO
(CRD42013005855).

INTRODUCTION
Recently, considerable attention has been given to
pressures faced by emergency departments (EDs) in
industrialised countries from increased patient
volumes exceeding the capacity of departments to
provide timely quality of care. A cross-sectional
survey of 243 Canadian ED directors found that
approximately 62% of Canadian EDs were at or
overcapacity in 20051; the crisis continues to draw
attention and worsen.

Frequent ED users are a group of interest from a
health services perspective, in part because of the
presumption that they contribute substantially to
ED crowding. Evidence from systematic reviews
indicates that frequent users account for 4.5–8% of
all ED patients and contribute to 21–28% of all
ED visits.2 Despite being a difficult group to study
due to heterogeneity,2 and inconsistent definitions,3

there is consensus in the literature that frequent ED
users tend to be sicker than occasional ED users.2

Existing literature has suggested that frequent ED
users may have chronic conditions associated with
higher rates of hospitalisation, longer hospital
length of stay and potentially increased mortality
rates, though the evidence has varied across
studies.4–6

Systematic reviews conducted to date on frequent
ED users have explored their demographic
characteristics, acuity level, access to health ser-
vices2 and the effectiveness of interventions aimed
at reducing their number of ED visits.7–9 None of
these has examined mortality and health outcomes
of frequent ED users compared with non-frequent
users. This is a major shortcoming; determining
whether frequent ED users have poorer outcomes
or die more often is a first step in identifying at-risk
patients in whom early interventions may improve
outcomes. To our knowledge, there has been no
systematic review focused on mortality and out-
comes among frequent ED users. The objective of
this systematic review is to compare mortality and
health services outcomes between frequent versus
non-frequent ED users.

METHODS
A study protocol was developed a priori to define
the objectives, search strategy, eligibility criteria,
outcomes of interest, the process for abstracting and
synthesising information from eligible studies, and
the methods for data analysis. The systematic review
conforms to the Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA)
guidelines.

Search strategy
Comprehensive searches of seven electronic data-
bases (MEDLINE, EMBASE, CINAHL, SCOPUS,
PsycInfo, Proquest Dissertations and Theses and
BASE) were conducted from database inception to
September 2013. The search strategy was designed
by an information specialist (SC) and comprised
both selected subject headings and keywords
adapted to each database (see online supplementary
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appendix 1). No limits were applied on the basis of date, lan-
guage or publication status. Additionally, extensive grey litera-
ture searches were conducted including clinical trial registries,
Web of Science, Google Scholar and hand searches of the most
recent emergency medicine conference abstracts (2008–2013) in
Academic Emergency Medicine and the Canadian Journal of
Emergency Medicine. Reference lists of reviews and retrieved
articles were checked for further potentially relevant studies.

Inclusion and exclusion of studies
Studies were included if they were observational analytical
studies (eg, prospective and retrospective cohort studies, case–
control studies and cross-sectional studies) that compared adult
(≥18 years) frequent versus non-frequent ED users. The defin-
ition of frequent ED users could be based on any parameters
determined by study authors. Studies assessing frequent ED
users with a specific disease were excluded, except for those
examining frequent ED users with psychiatric disorders. The
primary outcome of interest was mortality due to any cause,
within any time frame or any duration of follow-up defined by
study authors. Secondary outcomes were hospital admissions
and outpatient visits. Experimental studies (ie, randomised con-
trolled clinical trials, controlled clinical trials, before-and-after
studies), editorials, review articles, case series and studies enrol-
ling only paediatric populations were excluded. Data presented
in graphs and figures were used only if numbers were described
in the text or graph data. In cases of multiple publications
reporting on the same data, only data from the main publication
were extracted for the review.10

Two pairs of reviewers ( JM, SK and LT, TT) independently
screened titles and abstracts generated from the search strategies
to identify potentially relevant articles. The full text of articles
deemed relevant, and those whose abstracts and titles provided
insufficient information were retrieved for closer inspection. For
each of the included studies, two of three independent trained
reviewers ( JM, SK and TT) extracted information onto pre-
tested data extraction forms and two reviewers checked for reli-
ability (SK and MBO). Disagreements about study inclusion or
exclusion were resolved by a third party (BHR or MBO).
Authors were contacted for clarification of study methods or
design, or to elaborate on ongoing research, where necessary.

Risk of bias assessment
Two of three independent reviewers (PD, RL and AD) assessed
methodological quality of individual studies. Observational
cohort studies were assessed using the Newcastle-Ottawa Scale
(NOS), an eight-item instrument that evaluates the methods of
participants’ selection, comparability between cohorts and out-
comes assessment.11 The Cochrane Non-Randomized Studies
Methods Group recommends the use of the NOS, and studies
on their psychometric properties are in progress.11 Overall,
NOS quality scores range from 0 to 9 (0–4 points=poor
quality; 5–7 points=moderate quality and 8–9 points=high
quality). The methodological quality of cross-sectional studies
was assessed with an eight-item tool developed by Loney et al12

that evaluates the methods of sampling, sampling frame, sample
size, outcome measurement, outcome assessment, response rate,
statistical reporting and interpretation of results. Quality scores
ranged from 0 to 8 (0–3 points=poor quality; 4–6 points=mo-
derate quality and 7–8 points=high quality). An individual com-
ponents approach based on the susceptibility to bias was
adopted to report the results of the methodological quality
assessment.13 Disagreements were resolved by consensus or
third-party adjudication (SK or MBO).

Data extraction and analysis
Two of the three independent trained reviewers ( JM, SK and TT)
extracted information from the included studies onto pretested
data extraction forms and two reviewers checked it for reliability
(SK and MBO). The following data were extracted from individ-
ual studies: country, publication year, setting, study design,
demographic characteristics of participants, definitions of fre-
quent ED users and outcomes ascertainment. Key details of
included studies are presented in a summary of evidence table.
Primary study authors were contacted to provide confirmation,
clarification and/or expansion of information, when necessary.
The main health outcomes extracted were death (at any time),
hospital admission (defined as any reported admission to the hos-
pital, based on the proportion of individual ED visits or patient-
level data) and non-ED visit outpatient use (defined as outpatient
encounters following ED visits).

Outcome data were extracted from the individual studies for the
groups of frequent ED users and non-frequent users. ORs and 95%
CIs were calculated with reference to a non-frequent users group
for the proportion of patients within the groups with the outcome
of interest. A value >1.0 in the OR indicated that the odds of
having the outcome of interest were higher among frequent ED
users compared with the reference group of non-frequent ED users.

Forest plots of individual study ORs were generated in
Review Manager (RevMan, V.5.2; IMS, Nordic Cochrane
Centre, Copenhagen, Denmark) to describe the results. Studies
were ordered by effect size with the median effect size presented
as a summary measure.14 Substantial diversity in study designs,
methodological quality and outcome reporting across studies
precluded the pooling of data into a meta-analysis. Rather, a
narrative synthesis of study results was undertaken.

RESULTS
Search results
The search strategy identified a total of 5980 citations. Removing
duplicates resulted in 4004 citations overall. After screening of
titles and abstracts, 374 articles were selected as potentially rele-
vant, of which 31 articles satisfied the eligibility criteria for the
review (see figure 1).3 4 15–43 The primary reasons for the exclu-
sion of 343 studies were as follows: (1) the study was not
primary research (n=110); (2) the study did not provide a defin-
ition of frequent users (n=84); (3) the study did not assess the
review’s outcomes of interest (n=77); (4) the study did not use
any of the study designs considered in the review (n=34); (5) the
study was not conducted in ED settings (n=26); (6) the study did
not target adult populations (n=6) and (7) the study was not
retrieved (n=6). The complete list of excluded studies and
reasons for exclusion is available upon request.

Study characteristics
Twenty-two retrospective cohort studies,3 4 15–17 19–23 25–27

29 30 32–35 37–39 five prospective cohort studies24 36 40 41 43 and
four cross-sectional studies18 28 31 42 provided data comparing
health outcomes between frequent versus non-frequent ED users
(see online supplementary table S1 for characteristics of included
studies). The studies were published between 1990 and 2013
(median year of publication 2006; IQR: 2001 to 2011). Most of
the studies (n=25) were published in peer-reviewed journals, and
six were scientific conference abstracts. Authors of primary studies
were mainly from the USA.4 15–17 26 28 29 31–34 36 37 39 42 Other
countries represented in this pool of studies were Canada,3 19 22 23

the UK,20 30 43 Australia,21 27 Finland,40 41 Ireland,18 38

Sweden24 25 and Portugal.35
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The majority of studies were conducted in urban15–18
23 26 27 29–34 36–42 or inner city/suburban EDs.3 21 24 25 28 35 43

Three studies included ED data from larger (provincial/state)
catchment areas,4 19 22 whereas one study served both urban and
rural areas.20 Twelve studies were reportedly conducted in general
EDs from academic centres,16–18 21 23 29 31 32 34 36 39 42 and four
studies were conducted in emergency psychiatric services.26 37 40 41

Overall, studies included patients with all types of medical condi-
tions; however, some studies restricted the inclusion to special
populations of psychiatric patients,26 37 40 41 substance users,33

homeless patients28 and individuals >65 years of age.38 42

Frequent ED users were defined in many ways in the studies,
and in some instances, multiple definitions were used. The most

common definition of frequent ED users considered patients
who visited the ED four or more times in 1 year.17 18 24–26

28 30 31 35 38 Other definitions considered patients with at least
2,39 3,33 34 40 41 5,3 4 27 29 32 6,15 37 7,43 10,20 36 12,16 19 15,23

1822 or 2039 ED visits in 1 year to be frequent ED users.
Additional definitions of frequent ED users included two or
more visits in 1 month,31 four visits in 3 months37 and >4 visits
in 6 months.42 Some studies used ranges of ED visits per year to
define their study populations.22 24 39 One study39 defined fre-
quent users if their number of ED visits was 2 standard deviation
above the mean number of visits. One study21 included the 500
most frequently presenting patients over 64 months rather than
establishing a visit threshold.

Figure 1 Preferred Reporting Items
for Systematic reviews and
Meta-Analyses (PRISMA) study flow for
the review. ED, emergency
department.

Figure 2 Methodological quality of cohort studies.
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Methodological quality of the studies
Overall, the 27 cohort studies were of moderate methodological
quality (median NOS score 5.5; IQR 4 to 6). None of the
cohort studies was of high methodological quality, and eight
were of low methodological quality.17 19 25 29 30 33 36 38

Figure 2 provides a summary of how cohort studies controlled
for factors related with selection bias, validity of methods for
ascertainment of exposure and outcome, and completeness of
data at follow-up.

The four cross-sectional studies were of moderate methodo-
logical quality.18 28 31 42 Figure 3 provides a summary of how
well cross-sectional studies were able to address issues related
with sampling methods, sample size, validity and blinding of
outcome assessment, response rate and generalisability of study
results.

Of six cohort studies reporting mortality, five were of moder-
ate methodological quality4 22 24 27 39 and one was of poor
methodological quality.36 The one cross-sectional study report-
ing mortality was of moderate methodological quality.42 These
assessments are summarised in table 1.

Mortality outcomes
Six cohort studies4 22 24 27 36 39 compared mortality outcomes
of frequent ED users versus non-frequent ED users. The odds
of frequent ED users dying ranged from no difference (OR

1.02; 95% CI 0.77 to 1.42)39 to three times higher (OR 3.11;
95% CI 2.75 to 3.52)22 compared with non-frequent ED users
(figure 4). The median effect size across studies was 2.2 (IQR
1.1 to 2.7). One cross-sectional study assessed the percentage of
only those patients who died in the ED and did not find signifi-
cant differences between frequent and non-frequent ED users.42

Admission outcomes
All but three18 19 33 included studies compared the proportion
of hospital admissions between frequent ED users and non-
frequent ED users.

Sixteen studies3 4 15–17 20 21 23 26 27 29 30 32 35 37 39 reported
admission outcomes based on the number of visits attributed to
frequent or non-frequent users that resulted in hospital admis-
sion during the study period (ie, visit numbers as a denomin-
ator). Four of these studies were excluded from the forest plot
(figure 5) as they did not report denominators (ie, number of
visits) to calculate ORs for hospital admissions per visits in the
two groups.3 17 20 37 There was wide variability in the results.
ORs ranged from lower risk of admission (OR 0.18; 95% CI
0.15 to 0.23)23 to higher risk of admission (OR 3.38; 95% CI
2.89 to 3.95)35 after visits made by frequent ED users compared
with non-frequent ED users. The median effect size for studies
assessing hospital admissions based on visits was 1.16 (IQR 0.94
to 1.63).

Fourteen studies compared proportions of frequent and non-
frequent user patients who had any reported hospital admissions
during the study period (ie, patient numbers as a denomin-
ator).15 22 25 28 30–32 34 36 38 40–43 One of these studies was
excluded from the forest plot (figure 6) as it did not report
denominators for the group of non-frequent ED users.15 The
odds of frequent ED users being admitted ranged from half as
likely (OR 0.57; 95% CI 0.48 to 0.69)36 to 19 times as likely
(OR 19.93; 95% CI 8.30 to 47.81)43 compared with non-
frequent ED users. The median effect size across studies was
2.58 (IQR 0.97 to 9.06).

Outpatient visits
Ten studies18 19 22 25 26 28 33 40 41 43 compared outpatient visits
after an ED visit between frequent and non-frequent users. All
but one study examined the proportion of patients who had at
least one outpatient visit after the index ED visit (figure 7).26

Figure 3 Methodological quality of cross-sectional studies.

Table 1 Methodological quality of studies reporting mortality

Study Study design
Quality
score

Quality
assessment

Doupe et al22 Retrospective
cohort

NOS 6 Moderate

Fuda and
Immekus4

Retrospective
cohort

NOS 6 Moderate

Hansagi et al24 Prospective cohort NOS 6 Moderate
Jelinek et al27 Retrospective

cohort
NOS 6 Moderate

Oostema et al36 Prospective cohort NOS 1 Poor
Ruger et al39 Retrospective

cohort
NOS 6 Moderate

Wajnberg et al42 Cross-sectional Loney 6 Moderate

NOS, Newcastle-Ottawa Scale.
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All but two studies found that frequent ED users were more
likely to have at least one outpatient encounter after an ED visit
compared with non-frequent ED users.28 40 The median effect
size across the studies was 2.65 (IQR 1.47 to 6.29).

DISCUSSION
This systematic review has summarised the evidence from
31 observational studies on the mortality and health services
outcomes of frequent compared with non-frequent ED users.
Our results suggest that, despite heterogeneity, frequent users
are a distinct and high-risk group. Based on the available evi-
dence, frequent users appear to be at increased risk of death
(median OR=2.2; IQR 1.1 to 2.7), admissions per visit (1.16;
IQR 0.94 to 1.63), admissions per patient (2.58; IQR 0.97 to
9.06) and outpatient visits (2.65; IQR 1.47 to 6.29). The
majority of studies examining frequent ED users have found
that they consistently experience higher likelihoods of these
important patient-oriented outcomes compared with non-
frequent users (figures 4–7). A recent analysis of US National
Health Interview Survey data corroborates our findings that fre-
quent ED users are not simply inappropriate consumers of ED
resources: ≥4 ED visits per year were associated with more
outpatient visits, greater use of mental healthcare resources,
poorer self-reported health status and higher prevalence of
chronic disease.44 Clearly, to view frequent users as merely a
nuisance or drain on resources represents a narrow, biased and
potentially dangerous view of this issue.2 Our findings suggest
that frequent ED users merit focused attention, continued
research and implementation of interventions designed to meet
their unmet needs from practitioners, health administrators and
policymakers.

Frequent users of ED services represent a heterogeneous
group of high-needs patients. Depending on the definition
employed, they may include subgroups of patients with mental
health and addiction issues, homelessness or unstable housing,

chronic diseases (eg, heart failure, chronic obstructive pulmon-
ary disease) and patients who make frequent visits with condi-
tions that may require transient increased needs (eg, cellulitis/
abscess treatment, missed diagnoses, complications).
Appropriate interventions will depend on the needs of the tar-
geted group; however, case management has been shown to be
helpful in many cases.7

Significant heterogeneity in estimates of mortality, hospital
admissions and outpatient visits across the studies precluded a
formal pooling of individual study results into a single estimate.
We used the median effect size as an alternative to synthesise
the data from individual studies. This is an accepted approach in
health system systematic reviews.45 It is important to bear in
mind that the median of effect sizes tends to yield results con-
sistently favouring type II errors and lead to estimates that
favour the null hypothesis of no difference.14

It is important, however, to describe some of the potential
sources of heterogeneity that may have accounted for the differ-
ences in the outcome estimates across the studies included in
this review. This systematic review highlights the marked incon-
sistency in the literature on the definitions of frequent ED users.
The variability in the definitions and the characteristics of the
populations included in the studies is substantial but unsurpris-
ing given that frequent users comprise a heterogeneous group
including the elderly, patients with chronic diseases and mental
health/addiction comorbidities. Another important source of
heterogeneity is the composition of the samples, with some
studies restricting their analysis to groups of patients with
mental health problems or living in precarious conditions (ie,
homeless). Our results likely capture institutional and regional
variability in the makeup of frequent user groups studied.
Differences in the methodological quality and reporting of the
studies included in the review also limited the comparability of
the studies. Estimating the differences in mortality and health
services outcomes in this review was hampered by a number of

Figure 4 Mortality outcomes of frequent emergency department (ED) users versus non-frequent ED users. * indicates moderate quality; **
indicates poor quality. FU, follow-up; M–H, Mantel–Haenszel statistical testing.

Figure 5 Hospital admissions (by visits) of frequent emergency department (ED) users versus non-frequent ED users. * indicates moderate quality;
** indicates poor quality. FU, follow-up; M–H, Mantel–Haenszel statistical testing.
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methodological challenges, differences in case definitions and
inherent bias in the study design of the individual studies. Our
review is limited by unclear reporting of data and results in
many of the included studies. For instance, data were sometimes
reported as percentages rather than absolute numbers, and
admission data were often unclear as to whether the denomin-
ator represented visits or patients. While authors were contacted
to clarify results that were unclear, none responded. Therefore,
we had to exclude several studies from our analyses based on an
inability to confirm results. It is possible that these studies could
have affected our median results.

One of the main strengths of this systematic review is the
comprehensive search strategy that included multiple databases
and grey literature sources. It is likely that the review has identi-
fied most of the scientific literature comparing mortality and
health services outcomes of frequent users compared with non-
frequent users; however, it is still possible that some studies
were not identified in the searches. Similarly, we adopted a
rigorous approach in the selection and quality appraisal of indi-
vidual studies.

The current review helps consolidate current knowledge about
mortality, admissions and outpatient outcomes among frequent
ED users, and perhaps more importantly, it makes evident the
inconsistent definition of frequent ED users in the scientific lit-
erature. As a first step, there is an urgent need to adopt standar-
dised definitions for frequent ED use, as proposed elsewhere.3

Developing a methodologically sound and comparable research
agenda is a necessary first step to determining who frequent users
are, the nature of their increased clinical risk and which sub-
groups of frequent users could benefit most from targeted
interventions.

CONCLUSIONS
Frequent ED users are a vulnerable patient group; the majority of
existing studies have found that they experience higher adverse
outcomes (mortality, hospital admissions and outpatient visits)
compared with non-frequent users. The heterogeneity in the litera-
ture on frequent users is striking; there is an urgent need to adopt
standard definitions to allow comparable research and potentially
generalisable recommendations. Future research should focus on
identified subgroups (eg, mental health, chronic disease), interven-
tions to reduce frequent visits and local frequent ED populations
in order to understand site-specific needs and interventions.
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