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ABSTRACT

Objectives: Emergency department (ED) crowding is asso-
ciated with increased morbidity and mortality. Its etiology is
multifactorial, and frequent ED use (defined as more or equal
to five visits per year) is a major contributor to high patient
volumes. Our primary objective is to characterize the frequent
user population. Our secondary objective is to examine risk
factors for frequent emergency use.

Methods: We conducted a retrospective cohort study of
pediatric emergency department (PED) visits at the Montreal
Children’s Hospital using the Systéme Informatique Urgence
(SIURGE), electronic medical record database. We analysed
the relation between patient’s characteristics and the number
of PED visits over a 1-year period following the index visit.
Results: Patients totalling 52,088 accounted for 94,155 visits.
Of those, 2,474 (4.7%) patients had five and more recurrent
visits and accounted for 16.6% (15,612 visits) of the total PED
visits. Lower level of acuity at index visit (odds ratio [OR] 0.85)
was associated with a lower number of recurrent visits. Lower
socioeconomic status (social deprivation index OR 1.09,
material deprivation index OR 1.08) was associated with a
higher number of recurrent visits. Asthma (OR 1.57); infec-
tious ear, nose, and sinus disorders (OR 1.33); and other
respiratory disorders (OR 1.56) were independently asso-
ciated with a higher incidence of a recurrent visit within the
year following the first visit.

Conclusion: Our study is the first Canadian study to assess
risk factors of frequent pediatric emergency use. The
identified risk factors and diagnoses highlight the need for
future evidence-based, targeted innovative research evaluat-
ing strategies to minimize ED crowding, to improve health
outcomes and to improve patient satisfaction.

RESUME

Objectifs: L'encombrement des services des urgences est
associé a une augmentation de la morbidité et de la mortalité.
Les causes sont nombreuses, et |'utilisation fréquente des
services des urgences (définie comme 5 consultations ou plus

par année) est un facteur important du nombre élevé de
patients. L'étude avait donc pour objectif principal de
caractériser la population d’utilisateurs fréquents; et pour
objectif secondaire, d’examiner les facteurs de risque d’utili-
sation fréquente des services des urgences.

Méthode: Il s’agit d'une étude de cohorte, rétrospective,
portant sur les consultations au service des urgences
pédiatriques (SUP) de I'Hopital de Montréal pour enfants, et
menée a |'aide de la base de données Systéeme Informatique
Urgence (SIURGE) de dossiers médicaux électroniques. Nous
avons analysé la relation entre les caractéristiques des
patients et le nombre de consultations au SUP, sur une
période d’'un an a partir de la consultation de référence.
Résultats: Nous avons dénombré 94155 consultations pour
52088 patients. Parmi ces derniers, 2474 (4,7 %) ont consulté
cing fois ou plus, ce qui représente 16,6 % (15612 consulta-
tions) du nombre total de consultations au SUP. Un faible degré
de gravité au moment de la consultation de référence (risque
relatif approché [RRA] : 0,85) a été associé a un nombre
moindre de nouvelles consultations. Par contre, une classe
socioéconomique inférieure (indice de défavorisation sociale :
RRA = 1,09; indice de défavorisation matérielle : RRA = 1,08) a
été associée a un nombre élevé de nouvelles consultations.
Enfin, I'asthme (RRA = 1,57), les infections du nez, des oreilles
et des sinus (RRA = 1,33) ainsi que d’autres troubles respir-
atoires (RRA = 1,56) se sont révélés des facteurs indépendants
d’une incidence élevée de nouvelles consultations au SUP au
cours de I'année suivant la consultation de référence.
Conclusions: |l s’agit la de la premiéere étude menée au
Canada, visant a évaluer les facteurs de risque d’utilisation
fréquente des SUP. Les facteurs de risque et les diagnostics
dégagés font ressortir la nécessité de mener des recherches
innovantes, ciblées et fondées sur des données probantes,
qui visent a évaluer différentes stratégies afin de réduire
I'encombrement des SU, d’améliorer les résultats cliniques et
d’accroitre le degré de satisfaction des patients.
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INTRODUCTION

In the past decade, emergency department (ED) visits
for children have increased to more than 25 million
annually in the United States.' According to the
Canadian Institute for Health Information, children
less than 5 years old constituted the most frequent
visitors of Canadian EDs, with 8.7% of total ED wisits.
The number of visits at a Canadian pediatric hospital
ED between 2002 and 2011 increased by 30%.”

The increased use of ED services is recognized as a
contributor to crowding. Other factors include delays in
patient transfer from the ED, limited primary care
access, and ED staff training limitations.” ED crowding
can be defined as a situation where the need for
emergency services exceeds the available resources for
patient care’ and can lead to compromised quality and
access to health care.* Improvement in adult ED
crowding has been associated with decreased mortality
rate among admitted patients,” and ED crowding has
been associated with increased costs, adverse outcomes,
and overflow in hospital.

The etiology of pediatric emergency department
(PED) crowding is multifactorial, attributing to input,
throughput, and output factors of the PED. Whereas
the delay of admitted patient transfer is recognized as
the leading determinant of adult ED crowding, patient
volume represents a stronger contributor of PED
crowding. Frequent ED use and non-urgent visits are
thought to significantly contribute to the high volumes
of patients seen in PED.* Pediatric studies reveal that
up to 72% of PED visits were accounted for by frequent

users.”™®

Children who frequently use the ED have notably had
a poorer quality of life and more school absenteeism.**'°
Improvement in adult ED crowding has been associated
with decreased mortality rate among admitted patients.’
Factors that can lead to ED crowding, such as frequent
ED use, merit more attention in pediatric emergency
medicine research. Further studies exploring the organi-
zation, delivery of services, and cost-effectiveness are
needed to improve pediatric emergency evidence-based
practice.

Frequent ED use is defined as recurrent ED use
over a period of time by certain individuals.'"'?
The cut-off number of ED visits required to be
classified as a frequent ED user varies from 2-12 times
per year.””'® The most widely used definition of
frequent ED wusers includes patients who present
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repeatedly due to non-random events of five or more
times per year.!”

The U.S. literature reveals that patients of younger
age, of black, Hispanic, or Native American ethnicity
and covered by public insurance and known for chronic
conditions are more likely to have recurrent ED visits."®
This literature may not be applicable in Canada where
the PED population seems to be healthier, as shown by
a recent publication'? that revealed that in 2012-2013,
83% of PED visits were for ambulatory care.

A better assessment of frequent ED user character-
istics is essential to offer evidence-based primary care
interventions tailored for these patient populations.
From the current pediatric literature, little is known
about the demographics, diagnoses, and acuity level of
the patients who frequently use the PED in Canada.

STUDY OBJECTIVES AND HYPOTHESIS

Our primary objective is to characterize the frequent
PED user population. Our secondary objective is to
examine risk factors for frequent PED wuse.

We hypothesize that children younger than 1 year of
age, of low socioeconomic status, and with higher acuity
at first presentation are more likely to frequently use

the PED.
METHODS
Study design and setting

We conducted a retrospective cohort study of PED
visits at a single tertiary care hospital. The institutional
research ethics board approved the study.

We included all patients ages 0-18 years who
presented to the ED of the Montreal Children Hospital
from January 1, 2013 to December 31, 2014. Following
the index visit in 2013, we recorded return visits during
the following 365 days. We excluded patients who died
within the study period. The term frequent user was
defined as a patient with five or more visits to the PED
within 1 year following the index visit.

Data were abstracted from the SIURGE electronic
database  (Logibec =~ Groupe Informatique Inc.,
Montréal), the ED patient tracking database of the
Montreal Children’s Hospital. Data were collected and
entered in the SITURGE database on a daily basis by the
treating emergency physicians, residents, nurses, and

administrative clerks. The SIURGE database is a
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Montreal Children’s Hospital internal computerized
patient tracking system, which features a triage module
based on the Canadian Triage and Acuity Scale (CTAS)
categories. It has been in use in our institution since
2000. Pre-set data were collected on the individual
patients. Patients were given International Classifica-
tion of Diseases (ICD)-10 diagnoses based on the
physician’s understanding of the illness at the time of
discharge or transfer from the unit.

Demographic and clinical variables

Variables recorded in the SIURGE database were
included and data were extracted. Recorded demo-
graphic characteristics include age, sex, and a six-digit
postal code. Clinical characteristics include level of
acuity, length of stay, and the diagnoses at each ED
visit. Level of acuity is assessed based on the CTAS.
There are five CTAS levels designed, such that level 1
represents the critically ill patient requiring immediate
medical attention, and level 5 represents the least ill
patient.

The primary diagnoses are classified according to the
ICD-10, then further grouped into the ten most
frequent diagnosis grouping system subgroups based
on data previously published by PECARN in 2014 as
described in the paragraph on diagnosis grouping
system subgroups.

The area level socioeconomic status is obtained using
the material and social deprivation index developed by
Pampalon and Raymond in 2000,°*? derived from six-
digit postal codes. The deprivation index is based on the
dissemination areas (DAs), which are the smallest
available geographic units from the national census for
which data are available from Statistics Canada, with a
population varying between 400 and 700 people. These
DAs are considered relatively homogeneous in socio-
economic composition and are linked to the six-digit
postal codes available in the REPACQ registry
(Registre de la Paralysie Cérébrale au Quebec) using
the postal code conversion file from Statistics Canada.
The deprivation index is derived from six indicators,
three for material and three for social components. The
material component is composed of the 1) proportion
of the population ages 15 years and over without a high
school diploma or equivalent, 2) employment-
to-population ratio for the population, and 3) average
income of the population ages 15 years and over. The
social component is composed of the 1) proportion of
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individuals ages 15 years and older living alone, 2) pro-
portion of the population ages 15 years and over who
are separated, divorced, or widowed, and 3) proportion
of single-parent families. Five of these six indicators are
adjusted for age and sex, except for the proportion of
single-parent family indicator. The deprivation indices
provide deprivation scores for each DA. These scores
are divided into quintiles, with Quintile 1 representing
the most privileged group and Quintile 5 representing
the most disadvantaged group. This deprivation index is
used as the final area-level measure of socioeconomic
status.

Diagnosis grouping system subgroups

In the SIURGE database, the primary diagnosis is
entered based on ICD-10 coding. ICD-10 coding now
includes a total of 71,924 codes for procedures and
69,823 codes for diagnoses. We based the classification
on the top 10 most frequent diagnosis grouping system
subgroups published by the PECARN group in 2014.”
The 10 subgroups include asthma, infectious ear/nose/
sinus disorders (including upper respiratory infection),
fever, viral illnesses, other respiratory diseases, other
gastrointestinal diseases, infectious respiratory diseases,
noninfectious skin/dermatologic/soft-tissue diseases, gas-
troenteritis, and non-infectious neurological disorders.
The number of visits for each patient is calculated to
classify frequent users. Demographic and clinical
characteristics at baseline are summarized by propor-
tions for categorical data and by median (interquartile
range) for continuous data, stratified by frequent users
versus non-frequent users. A logistic regression is used
to assess the impact of the baseline demographic and
clinical characteristics (determined as a priori, as
described in the section on demographic and clinical
variables), and the Quebec deprivation index on the
frequent users. A negative binomial model is also used
to assess the impact of these variables on the recurrent
visit. All data analyses were carried out using SAS

version 9.4 (SAS Institute, Cary, NC).
RESULTS

During the study period, a total of 52,088 patients
accounted for 94,155 visits. In this cohort of 52,088
patients, patients had between 0 and 24 ED visits within
a year: 58.4% of patients had no recurrent visits, 22.7%
had one, 9.8% had three, 4.4% had four, and 4.7% had
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five or more recurrent visits. Those 2,474 (4.7%)
patients with five and more recurrent visits accounted
for 16.6% (15,612 visits) of the total PED visits. The
demographic and clinical characteristics of this cohort
are shown in Table 1.

The distribution of primary diagnosis at each visit
is outlined in Table 2. Overall, ear, nose, and sinus
disorders were the most common subgroup across all
numbers of recurrent visits. Infectious respiratory
diseases, asthma, and non-infectious neurological
disorders accounted for other frequent diagnosis sub-
groups in frequent ED users.

Predictors of frequent ED use

The association between demographic and clinical
variables and the number of recurrent visits is depicted

Table 1. Demographic and clinical characteristics among
frequent versus non-frequent users at the index visit

ER visits<4  ER visits>5
(n =49,614) (n=2,474)
Sex (male) % 54 55.8
Age median(IQR)* 5 (1-10) 1 (0-5)
Quebec deprivation index
Social median(IQR)* 3 (2-4) 4 (2-5)
Material median(IQR)* 3 (1-4) 3 (2-5)
Hours of stay median(/QR)* 3.3(2.1-5.1) 3.2 (2.0-4.9)
Canadian Triage and Acuity Scale 4 (3-5) 4 (3-4)

median(IQR)*

*Median (interquartile range) for continuous data. N = 52,088.

in Figures 1 and 2. Figure 1 demonstrates that younger
age is associated with increased recurrent visits. The
number of visits decreases significantly by school age.
Figure 2-A depicts the association between higher level
of acuity at initial presentation and increased ED
recurrent visits. Figure 1-B and 1-C outlines the asso-
ciation between a lower socioeconomic status (higher
material and social deprivation index) and higher
number of recurrent visits.

A logistic regression model was performed to assess
independent predictors of frequent ED use (Table 3).
Lower age, higher Quebec deprivation index (social and
material), and a lower triage and acuity scale at the
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Figure 1. Recurrent emergency visits according to age. The
Y axis is the mean number of recurrent emergency
department visits.

Table 2. Distribution of primary diagnosis at each visit (%)

Order of visit

1 2 3 4 >5
Diagnosis (n=52,088) (n=21,694) (n=9,875) (n=4,782) (n=2474)
Asthma* 2.9 4.1 4.9 6.4 7.3
Infectious ear, nose, and sinus disorder* 15.6 17.3 19.3 211 20.8
Fever 2.4 2.8 2.8 3.0 2.9
Viral illness 0.1 0.1 0.2 0.2 0.4
Other respiratory diseases 0.3 0.3 0.6 0.6 0.4
Other gastrointestinal disorders 6.6 5.8 5.6 5.5 5.0
Infectious respiratory diseases* 6.4 8.3 9.7 121 12.8
Noninfectious skin, dermatologic, and soft tissue 1.6 2.0 2.0 1.9 1.6

disease

Gastroenteritis 3.8 4.3 4.0 4.0 3.6
Non-infectious neurological disorders 10.5 8.6 7.7 7.2 6.8

*Indicates the three groups of diagnosis most often encountered in frequent users.
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Figure 2. Recurrent emergency visits according to the A) Canadian Triage and Acuity Scale (1-5), B) material deprivation
index (0-5), and C) social deprivation index (0-5). The Y axis is the mean number of recurrent emergency department visits.

Table 3. Relative risk of frequent ED use within one year of index visit

Odds ratio 95% ClI

Sex (female v. male) 0.97 0.89-1.06
Older age 0.89 0.89-0.90
Quebec deprivation index

Social 1.09 1.06-1.12

Material 1.08 1.05-1.11
Low Canadian Triage and Acuity Scale at index visit 0.85 0.82-0.89
Primary diagnosis at index visit

Asthma 1.57 1.24-1.99

Infectious ear, nose, and sinus disorder 1.33 1.20-1.48

Infectious respiratory diseases 1.56 1.31-1.85

Cl = confidence interval.

index visit were all independent predictors of recurrent  disorders, and other respiratory disorders — were inde-
ED visits. We also identified that the top three index  pendently associated with a higher incidence of frequent
visit diagnoses — asthma, infectious ear/nose/sinus  ED visits within the year following the index visit.
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A negative binomial regression model was used to assess
the impact of these variables on recurrent ED visits and
yielded similar results.

DISCUSSION

To our knowledge, this is the first Canadian study
to look at characteristics of frequent PED users in a
tertiary care institution. The large catchment area, the
multicultural, and social diversity of our patient popu-
lation as well as the urban setting of our institution are
characteristics shared by many other PEDs across
North America, and, although our study was single-
centred, these similitudes render our findings interest-
ing to these institutions. Moreover, ED crowding is
being recognized as a global public health problem,
affecting patients and hospital staff.”> The etiology of
this problem is multifactorial and depends largely on
health care system characteristics and services in place.
Limited access to primary care, lack of continuity of
care, and long delays in getting appointments are
known risk factors for non-urgent emergency use.®***>
In the province of Quebec, a study of adult patients
revealed that accessibility, perception of need, famili-
arity, and trust in the department were the main reasons
explaining why patients did not seek primary care prior
to visiting the ED. In fact, only 20% of patients had
been referred by their physician.”® In the literature, the
inappropriate use of ED has been shown to account for
up to 40% of PED visits.”’

On the other hand, our results identify that children
with a higher severity score on the index visit are more
likely to re-present to the ED. This finding suggests
that critically ill patients are more likely to appro-
priately use the PED more often.” Our study also
agrees with earlier findings that young children are
more frequent users. This population tends to be more
high risk with admission rates in neonates reported as
high as 38%.?® Such patient groups require emergent
medical attention and appropriately use the ED more
often. Indicators such as CTAS score at triage and
hospital admissions are helpful in determining the
“appropriateness” of an ED visit. The inability to
include information on ED discharge disposition in our
study population limits our ability to characterize the
preventability of certain ED visits. Of note, a Canadian
retrospective study on PED use in British Columbia
reports that during a period where annual PED visits
increased by 30%, visits triaged CTAS 1 and CTAS 3
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remained constant (<10% increase), whereas CTAS 2
doubled, CTAS 4 increased by 30%, and CTAS 5
nearly quadrupled.*’

We identified that 4.7% of our population had five
or more visits to the PED. This group of patients
accounted for 16.6% of the total ED visits. This
number, although significant, is lower than what has
been published in the pediatric literature, where up to
72% of visits were accounted for by frequent
users.”®%31 We suspect that the presence of two
tertiary care hospitals within the city of Montreal is a
major contributor to this low number. Certain diag-
noses are associated with an increased emergency ser-
vice use. We identified that asthma, infectious ear/nose/
sinus disorders, and other respiratory disorders were
independently associated with a higher incidence of
recurrent visits within the year following the index
visit. Non-infectious neurological disorders as well as
gastrointestinal disorders other than gastroenteritis,
respectively, account for the fourth and fifth most
common primary diagnoses and predicted frequent
PED use.

Asthmatic children are known to frequently visit the
ED for exacerbations. Known contributing factors
include poor compliance, insufficient knowledge of
medical management, ineffective application of man-
agement action plan, and limited access to an asthma
care provider.’*** Key interventions, such as preprinted
order sheets and access to a pediatrician for consulta-
tion, have been shown effective in diminishing utiliza-
tion of emergency services.”* Our data did not reveal an
increase use of services for the adolescent population,
which has very different needs, including mental health
and psychological care.**>”

Multiple USA-based studies have shown that chil-
dren who are publicly insured use the ED more fre-
quently when compared with privately insured
patients.””*® Despite that Quebec has a public health
care system accessible to all, we found that children of
lower socioeconomic status are more likely to be fre-
quent ED users. This finding may suggest that other
social determinants of health, beyond health insurance
status, may lead to increased PED use.

LIMITATIONS

Our study has several strengths, as well as limitations.
The data are entered in the SIURGE database in a

prospective and systematic fashion for all patients cared
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for at the PED of the Montreal Children’s Hospital.
This provides data for a large cohort of patients over
time. However, these data are collected by various
health care professionals (i.e., staff, fellows, residents,
students, clerks), introducing the risk of heterogeneity
and report bias. Moreover, we would ideally assess ED
reliance, which is the ratio of ED visits to primary care
provider visits. Unfortunately, the SIURGE database
does not allow us to know whether a given patient has
an identified primary care provider or the extent of
visits at other health care facilities. Given that within
the Montreal area, there are two tertiary pediatric care
centres, we may underestimate the number of recurrent
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