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ABSTRACT

Background Low-acuity paediatric emergency
department (PED) visits are common in high-income
countries and are an increasing burden for the healthcare
system and quality of care. Little is known about low-
acuity PED visits in Switzerland. This study shows
frequency and characteristics of such visits in two large
PEDs in German-speaking and French-speaking regions of
Switzerland.

Methods We conducted a retrospective observational
study in the PED of two Swiss tertiary care hospitals, Bern
and Lausanne. We extracted standardised administrative
and medical data from the clinic information system for
all PED visits of children aged 017 years from January

to December 2018. We defined low-acuity visits as those
meeting all of the following criteria: (1) triage category 4
or 5 on the Australasian Triage Scale, (2) no imaging or
laboratory test performed and (3) discharge home. We
used a binary multiple logistic regression model to identify
factors associated with low-acuity visits.

Results We analysed 53 089 PED visits. The proportion
of low-acuity visits was 54% (95% Cl 53% to 54%, 28 556
visits). Low-acuity visits were associated with age younger
than 5 years (adjusted OR, aOR 1.87,95%Cl 1.81 to 1.94),
living within a 5km radius of PED (aOR 1.27, 95%Cl 1.22
t0 1.32), and after hour presentations (weekends: aOR
1.14,95%Cl 1.10 to 1.18, nights: aOR 1.10, 95%Cl 1.23
t0 1.36).

Conclusion Low-acuity visits are frequent in our PEDs
and associated with younger age and convenience factors
(proximity of residency and after hour presentation),
pointing to a high demand for paediatric urgent care
services in Switzerland not currently covered by the
primary healthcare system.

INTRODUCTION

Low-acuity paediatric emergency depart-
ments (PEDs) visits are frequent, consti-
tuting up to three-quarters of all PED visits.'™
Unscheduled medical consultations for
non-life-threatening issues were traditionally
provided by primary care providers in Swit-
zerland. For children, paediatricians are the
firstline providers of care with nearly 80% of
all preschoolers regularly seeing a primary

What is known about the subject?

» Low-acuity paediatric emergency department (PED)
visits are common in high-income countries.

» Low-acuity PED visits have a negative impact on
patient’s care.

What this study adds?
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» More than half of paediatric emergency department
(PED) visits in Switzerland are low-acuity visits.

» Children younger than 5 years of age are more likely
to visit PED for low-acuity reasons.

» Convenience factors (proximity of residency and
after hour presentation) are associated with low-
acuity PED visits.

care paediatrician.4 There is, however, an
increasing recourse of families with sick
children to EDs in high-income countries,
including Switzerland. Here the incidence
rate of PED visits is high with 438 PED visits
per year per 1000 children younger than 6
years.

Low-acuity PED visits have a negative impact
on patient’s care. At the individual level, each
low-acuity PED visit is a missed opportunity
for the children to meet their primary care
provider and access to primary care resources.
This may result in fragmented care, espe-
cially for children with chronic conditions.
PED consultations are also stressful for chil-
dren and their families.’” At the population
level, low-acuity visits contribute to the over-
crowding of PED which leads to delayed care,
lower quality of care and higher costs.®”

Little is known about the frequency and the
characteristics of paediatric low-acuity visits in
the Swiss PEDs. We investigated the number,
proportion and factors associated with low-
acuity visits in the PED of two tertiary-care
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hospitals in the German- and French-speaking regions
of Switzerland, to provide insights to improve models of
care for low-acuity PED visits.

METHODS

Study design, participants and data source

We conducted this retrospective observational study in
the interdisciplinary surgical and medical PED of two
tertiary-care hospitals, Bern University Hospital in the
German-speaking part and Lausanne University Hospital
in the French-speaking part of Switzerland. Both are
the only PED in their region with over 50000 combined
visits per year. Bern PED is a level 1 supraregional trauma
centre for a combined rural and urban population of
approximately 2million. It is staffed 24/7 by paediatric
emergency medicine (PEM) specialists. It cares for over
20 000 PED visits per year. Lausanne PED serves a popula-
tion of over 1 million and is divided across two sites. The
level 1 supraregional adult and paediatric referral trauma
and burn centre is located in the main building of Laus-
anne University Hospital and cares for about 150 life-
threatening paediatric emergencies per year.w " Most
of the activity of Lausanne PED is located in another
building and cares for the rest of paediatric emergencies,
with over 30 000 visits per year. It is staffed 24/7 by paedi-
atricians and PEM specialists.

Private practice paediatricians are the firstline
providers of care for children in Switzerland. Public
PEDs open 24/7 are present in all major cities and freely
accessible to all. PED medical charges are covered by the
compulsory health insurance for children.

The study period covers all visits that occurred over
lyear, from 1 January 2018 to 31 December 2018. We
included all visits of children and adolescents aged
0-17 years. We extracted standardised administrative
and medical data from the clinic information systems of
both hospitals for all PED visits that occurred in 2018.
Extractions were performed by the Information Tech-
nology department of each hospital. Data extracted
included demographic variables (birth date and sex),
administrative data (residency zip code, date and time
of consultation), triage level, laboratory analyses and
imaging. Multiple consultations within a 24-hour period
were counted as one visit (the highest acuity triage score
was considered for analysis).

Outcome

The primary outcome of our study was the acuity of
PED visit. There is no consensus in the literature on the
definition of low-acuity PED visits.'* Published studies
used either one or a combination of criteria including
triage level, diagnosis, resources used and disposition.
We chose to define acuity as a combination of urgency
and complexity of the PED visits. We used triage level as
a measure of urgency and use of resources and disposi-
tion for complexity. Thus, we defined low-acuity visits as
those which completed all of the following criteria: (1)

triage level 4 or 5 on Australasian Triage Scale (ATS),"”
(2) neither imaging nor laboratory testing performed
and (3) discharge home. We also used a simpler defini-
tion of low-acuity where we defined a low-acuity visit as a
visit with a triage level 4 or 5. ATS levels 4 and 5 are not
defined as low acuity within the scale itself. We chose this
threshold because it represents the less acute visit and
is used in other studies.” '* ' Since procedures, such as
wound repairs, are not standardised in the electronic
documentation system, they were not considered for the
outcome definition.

Explanatory variables

We considered age, sex, distance between residency zip
code and PED, and time of visit as possible determinants
of low-acuity PED visits, based on previous studies."”
Close residency was defined as living in a postal code area
distant less than 5 km from the PED.

Statistical analysis

We present results as point prevalence or median in the
bivariate analysis exploring the differences between low-
acuity and high-acuity consultations. We used Pearson’s
x* for categorical and Mann-Whitney U test for contin-
uous variables. To identify factors associated with low-
acuity visits, all statistically significant variables p<0.05
at the bivariate level were included in a binary multiple
logistic regression model including baseline characteris-
tics (gender, site). We performed sensitivity analysis with
a different definition of low-acuity, and with the exclu-
sion of neonates whose visits are classified as high-acuity
per our definition, as they get an ATS of 3 or below. We
performed all analyses using STATA (StataCorp. 2019.
Stata Statistical Software: Release V.16., StataCorp).

RESULTS

Characteristics of study population

We extracted the data of 32 170 PED visits in Lausanne
and 23 413 PED visits in Bern for the year 2018. We
analysed 53 089 PED visits, after exclusion of visits of
patients 18 years and older (15 visits in Bern, 23 in Laus-
anne), visits with missing data (48 visits in Bern, 628 in
Lausanne) and scheduled follow-up visits (1780 in Bern)
(flow chart in online supplemental appendix 1).

Most children visiting our PEDs were younger than
6 years (table 1). The median age of children visiting
our PEDs was 4 years (IQR 0.5-7.5). A minority of visits
(23%) had a high urgency triage (ATS 1-3). Imaging or
laboratory studies were performed for less than a fifth
of visits. Eleven percent of PED visits led to a hospital
admission. More than half of the visits (57%) were from
patients living close to the PED. A majority (63%) of PED
visits happened outside business hours (evenings, nights
or weekends). Winter months (December to March) had
the highest number of visits per month while summer
holidays months (July and August) the lowest. A higher
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Table 1 Characteristics of PED visits

Characteristics All PED visits, N=53089

Lausanne PED visits, N=31519

Bern PED visits, N=21570

Median age (years, IQR) 4 (0.5-7.5)
Age: <1 month 849 (2%)
Age: 1-11 months 7615 (14%)

Age: 12-23 months
Age: 2-5years

7262 (14%)
16 051 (30%)

Age: 6-11years 13 208 (25%)
Age: 12-17 years 8104 (17%)
Gender: female 24 201 (46%)
ATS 1 180 (0%)
ATS 2 3181 (6%)
ATS 3 8776 (17%)
ATS 4 15 356 (19%)
ATS 5 25 596 (48%)
Imaging performed 10 307 (19%)
Laboratory study performed 9830 (19%)
Admissions 5842 (11%)
Week-end visits 16 656 (31%)
Evening visits (18:00-21:00 hours) 14 379 (27%)
Night visits (22:00-8:00 hours) 9195 (17%)
Residency <5km from PED 30112 (57%)
Low-acuity PED visits 28 556 (54 %)

4(0.05-7.9) 3.6 (0.2-7)
356 (1%) 493 (2%)
4049 (13%) 3566 (17%)
4110 (13%) 3152 (15%)
9406 (30%) 6645 (31%)
8116 (26%) 5092 (24%)
5482 (17%) 2622 (12%)
14 519 (46%) 9682 (45%)

6 (0%) 174 (1%)
765 (2%) 2416 (11%)
3150 (10%) 5626 (26%)
6535 (21%) 8821 (41%)
21 063 (67%) 4533 (21%)
5192 (16%) 5115 (24%)

4129 (13%) 5701 (26%)
2774 (9%) 3068 (14%)
9920 (31%) 6736 (31%)
7924 (25%) 6455 (30%)
4984 (16%) 4211 (20%)
23 096 (73%) 7016 (33%)
19 490 (62%) 9066 (42%)

Values are median (IQR) or number (%).

Definition of low-acuity visits: Triage ATS 4 or 5, no laboratory nor imaging tests and no hospital admission.

ATS, Australasian Triage Scale; PED, paediatric emergency department.

proportion of visits had paraclinical tests performed and
led to an admission in Bern than in Lausanne.

Proportion and characteristics of low-acuity PED visits
A total of 28556 among 53 089 visits met our criteria for
low acuity, representing 54% of all PEDs visits.

Children visiting our PEDs for low-acuity reasons were
significantly younger than those visiting for high-acuity
reasons (median 3.2 years, IQR 0.42-6 vs 5 years, IQR
0.67-9.33, p<0.001). Figure 1 shows that the propor-
tion of low-acuity visits is higher among younger age
categories (1 month to 5 years). There was no differ-
ence between genders. There was a higher proportion
of patients living in proximity to the PED among low-
acuity visits compared with high-acuity visits (table 2).
There were fewer PED visits at night but children visiting
at night were more likely to visit for a low-acuity reason.
Figure 2 shows the volume of visits and the proportion
of low-acuity visits per hour of the day. In the multivari-
able analysis, the adjusted odds of a PED visit to be a low-
acuity visit were 1.27 (95% CI 1.22 to 1.32) times higher
for patients living in proximity to PED and 1.18 (95% CI
1.13 to 1.23), 1.30 (95% CI 1.23 to 1.36) and 1.14 (95%
CI 1.10 to 1.18), times higher for visits taking place in the
evening, at night and during weekends, respectively.

A higher proportion of PED visits met our criteria for
low acuity in Lausanne than in Bern, where triage was

more frequently acute and more laboratory and imaging
tests were performed.

Using only triage (ATS 4 and 5) to define low acuity led
to a higher estimate of low-acuity PED visits (77%). With
this simpler definition, the proportion of children older
than b years visiting for low-acuity reason was higher.

The analysis repeated excluding neonates younger
than 1month led to the same conclusions as the main
analysis.

DISCUSSION

We found that low-acuity PEDs visits are frequent in Swit-
zerland, accounting for 54% of all PED visits. Families
of younger children, those living close to the PED and
those visiting outside business hours were more likely to
consult for low-acuity reasons.

Implications and outlook

The results of this study point to a need for paediatric
urgent care services, which are currently not covered
by the primary care landscape in Switzerland. Though
improvement of anticipatory guidance during routine
primary care encounters may reduce after-hour PED
consultations,'®” these educational strategies are unlikely
to respond to the demand for urgent care services as
many children visiting the PED for a low-acuity reason
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Figure 1 Proportion of low-acuity PED visits per age
categories. Error bars show 95% Cls. Visits of neonates
(younger than 1 month) should get by definition an urgent
triage (ATS 1-3). Nevertheless, 7 out of 849 visits of neonates
were classified by the nurse as triage level 4 or 5. Among
them one visit led to an admission and was classified as
high-acuity visit. ATS, Australasian Triage Scale; PED,
paediatric emergency department.

still need to be cared for by a healthcare provider. The
large proportion of low-acuity PED visits happening in the
evenings when PEDs are the only healthcare resources
available (figure 2) might simply show that some fami-
lies cannot visit their paediatrician during office hours.
Access to medical advice and parental education as well as
the importance of the role of paediatricians as the coor-
dinators of patient care must be reinforced to ensure that
paediatric care is delivered in time by the most appro-
priate healthcare provider. Our study provides a basis to

develop solutions to address this issue. Possible solutions
could include designated urgent care clinics, integrated
within existing primary care structures or the PED. In
designing such services, convenience factors such as
proximity and after-hour services must be considered.
Further research will be needed to better understand
care seeking behaviour and vulnerable populations.

Comparison with other studies

In Switzerland, low-acuity ED visits have only studied
been in the adult population,'® ' where they constituted
approximately one-third of all ED visits with an increase
over the time. For paediatrics, reported proportion of
low-acuity PED visits varies between studies depending on
the setting and on the criteria used to define low acuity.
A systematic review on the proportion of non-urgent PED
visits found a mean proportion of 41%, ranging from 12%
to 65%.'? Similar to other studies, we found that younger
age, proximity and after hour visits were associated with
low-acuity PED visit.**** Other reported factors, such as
regular primary care follow-up and parental socioeco-
nomic status, could not be examined in our study.23_25
However, most children have regular paediatric follow-up
in Switzerland.*

Terminology and definition of low-acuity PED visits

There is no consensus on a terminology nor a definition
to describe the necessity for a PED visit (in contrast to
health problems that could be attended by primary care
specialists).'* These visits have been labelled with different
terms in the literature, for example non-urgent, minor
illnesses, inappropriate or low acuity.” *’ ***® We chose to
define our outcome as ‘low-acuity’, which combines the
level of urgency (triage scale) and complexity (resource
use). Resource use, in addition to triage scale, reflects the
need for specialised services that may not be available at
primary care offices (in Switzerland, primary care offices
often only have basic laboratory and imaging services at
hand and not all offices are equipped to manage surgical
cases).

Table 2 Characteristics of low-acuity and high-acuity PED visits from logistic regression model adjusted for all covariables

Low-acuity PED visits, High acuity PED visits,

Characteristics n=28 556 n=24 533 P value* Adjusted OR (95% Cl)
Age <5years 18 857 (66%) 12 910 (53%) <0.001t 1.87 (1.81 to 1.94)
Gender: female 12 988 (45%) 11 213 (46%) 0.607t 1.00 (0.96 to 1.03)
Week-end visits 9412 (33%) 7244 (30%) <0.001t 1.14 (1.10 to 1.18)
Evening visits (18:00-21:00 hours) 7892 (28%) 6487 (26%) 0.0021 1.18 (1.13 to0 1.23)
Night visits (22:00-8:00 hours) 5319 (19%) 3876 (16%) <0.001t 1.30 (1.23 to 1.36)
Residency <5km from PED 17 871 (63%) 12 241 (50%) <0.001t 1.27 (1.22 t0 1.32)
Site: Lausanne 19 490 (68%) 12 029 (49%) <0.001t 2.22 (2.13 t0 2.30)

Definition of low-acuity visits: Triage ATS 4 or 5, no laboratory nor imaging tests and no hospital admission
*P value for comparison of acuity.

tPearson’s y° test.

ATS, Australasian Triage Scale; PED, paediatric emergency department.
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Figure 2 Proportion of low-acuity visits and number of visits per hour of the day. Shaded areas represent time outside

business hours (evening time and night-time).

In a survey on the categorisation of PED visit urgency
including paediatric emergency physicians, it was agreed
that resource utilisation and nurse triage are preferred to
determine the urgency of a PED visit when limited data
are available, although complete medical record review
is preferred.”” In practice, the definition of low-acuity
used has varied among studies. Most studies used only
triage to define visit acuity while some included resource
utilisation and disposition. Only few used final diagnosis
or physician chart review. Few studies use a combina-
tion of any of these factors. Physician charts review is
time consuming and not realistically feasible for thou-
sands of records. Diagnoses are often not standardised
and, even when they are, they may not reflect urgency or
complexity at the time of visit. Our definition uses readily
standardised routine clinical data that can be extracted
from clinical information system, allowing the analysis of
a large amount of records while including multiple clin-
ical parameters.

Strengths and limitations

The strengths of this study include the size of the dataset
including all PED visits over an entire year in two of the
five tertiary-care paediatric hospitals in Switzerland. They
are located in two different regions of Switzerland and
cover approximately 40% of the PED catchment area.
The two PED did not have the same proportion of low-
acuity visits, reflecting the differences in organisation of
PED and in local practices. Whereas many studies used
only triage as a proxy for acuity, we used a more compre-
hensive definition of low-acuity PED visits. Using only
triage as a proxy for acuity would have led to a higher esti-
mate of the number of low-acuity visits, especially among
older children.

Our study has several limitations. First, this study was
conducted in a tertiary-care setting and its results may not
be generalisable to non-academic regional PEDs. Second,
we could not identify surgical procedures performed in

the PEDs because of the lack of standardised documen-
tation in the electronic information systems. These visits
may have been misclassified as low-acuity though they
required PED services, as per our definition visits where
small interventions were performed without paraclinical
tests or hospital admission and low triage level were classi-
fied as low-acuity visits. Third, this study does not include
data about final diagnosis. Ambulatory diagnoses are
not coded in our PEDs and are documented in free text.
However, we think that information on the final diagnosis
alone is not sufficient to discriminate between high-acuity
and low-acuity visits as some children with a minor illness
appear moderately to severely ill and necessitate prompt
paediatric evaluation to rule out major illness. Fourth,
there is a systematic error regarding the association of
young age and low-acuity visits. Neonates (younger than
a month of age) get by definition an ATS level of 3 or
less, which means that all visits of neonates in our popu-
lation were classified as high-acuity visits. Yet, only a small
fraction of visits was for neonates (n=849, 2%), and the
analysis repeated with the exclusion of neonates lead to
the same conclusions.

CONCLUSION

Low-acuity PEDs visits are frequent in Switzerland, a
country where most children have a regular follow-up by
a primary care paediatrician. Low-acuity visits were asso-
ciated with younger age of the child and convenience
factors. Further research is needed to improve urgent
care services in Switzerland, considering care seeking
behaviour and vulnerable populations.
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Appendix 1: Definition of low-acuity PED visits
Number of PED visits according to the criteria used to define low-acuity: Urgency (ATS), complexity (resources used) and discharge disposition.
Grey cells are low-acuity visits according to our definition:

i) triage level 4 or 5 on Australasian Triage Scale (ATS) and
ii) neither imaging nor laboratory testing performed and
iii) home discharge home

ATS: Australasian Triage Scale
PED: Paediatric Emergency Department.

Paraclinical tests

performed: Paraclinical tests performed: Paraclinical tests performed: Paraclinical tests performed:

None Imaging only Laboratory only Laboratory and imaging
Triage level and maximum Discharge home Discharge home Discharge home Discharge home
waiting time Yes No Yes No Yes No Yes No
ATS 1 Immediate 10 30 5 3 18 59 10 45
ATS 2 10 minutes 748 490 235 199 283 602 218 406
ATS 3 30 minutes 4206 747 791 263 1187 612 494 476
ATS 4 1 hour 10 210 419 1846 118 1773 265 475 250
ATS 5 2 hours 18 346 427 4088 78 2126 224 178 129
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Appendix 2: Flow diagram of PED visits analysed

[ Enrollment ]

Assessed for eligibility

A 4

Total PED visits Bern year 2018
(n=23,413)

BMJ Paediatrics Open

Total PED visits Lausanne year 2018
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Age = 18 years (n=15)
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Missing data (no ATS available) (n=607)
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Appendix 3: Comparison of complex' and simple? low-acuity definition for PED visits

1 Complex definition of low-acuity: Triage ATS 4 or 5, no laboratory nor imaging tests and no hospital admission

2 Simple definition of low-acuity: Triage ATS 4 or 5
ATS: Australasian Triage Scale
PED: Paediatric Emergency Department.

Characteristics of low-acuity PED visits depending on the definition of low-acuity

Low-acuity PED visits using Low-acuity PED visits using

Characteristics AILZE%‘:;;SS’ complex definition’, simple definition?,
n = 28 556 (54%) n = 40 952 (77%)

Median age (years, IQR) 4 (0.5-7.5) 3.2 (0.42-6) 4.2 (0.74 -7.7)
Age <5 years 31777 (60%) 18 857 (66%) 23778 (58%)
Gender: female 24 201 (46%) 12 988 (45%) 18 982 (46%)
Week-end visits 16 656 (831%) 9412 (33%) 12 950 (32%)
Evening visits (6pm - 9pm) 14 379 (27%) 7 892 (28%) 10 898 (27%)
Night visits (10pm - 8am) 9195 (17%) 5319 (19%) 6 687 (16%)
Residency < 5km from PED 30 112 (57%) 17 871 (63%) 25 065 (61%)
Site: Lausanne 31519 (59%) 19 490 (68%) 27 598 (67%)

Values are median (IQR: interquartile range) or number (%). PED: Paediatric Emergency Department.
1 Complex definition of low-acuity visits: Triage ATS 4 or 5, no laboratory nor imaging tests and no hospital admission

2 Simple definition of low-acuity visits: Triage ATS 4 or 5
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Appendix 4: Analysis excluding neonates (< 1 month old)

Characteristics of low- and high-acuity PED visits excluding neonates (< 1 month old) from logistic regression model adjusted for all

covariables

Characteristics Low-arc:lJ:ithPSESI()) visits High a:t;itzyslzglg visits p-value§ Adjust((;d5 o(/chil)s Ratio
Age <5 years 18 861 (66%) 12 087 (51%) <0.001t 2.00 (1.93-2.08)
Gender: female 12 985 (45%) 10 817 (46%) 0.683t 1.00 (0.96 — 1.03)
Week-end visits 9410 (33%) 6 962 (29%) <0.001t 1.14 (1.10-1.18)
Evening visits (6pm - 9pm) 7 891 (28%) 6 264 (26%) 0.0021 1.18 (1.14 —1.24)
Night visits (10pm - 8am) 5318 (19%) 3 651 (15%) <0.001t 1.33 (1.27 —1.40)
Residency < 5km from PED 17 867 (63%) 11779 (50%) <0.001t 1.29 (1.24 —1.34)
Site: Lausanne 19 487 (68%) 11 676 (49%) <0.001t 2.20 (2.11 -2.29)
NA: not applicable. PED: Paediatric Emergency Department. Values are median (IQR: interquartile range) or number (%).
§p-value for comparison of acuity
tPearson’s chi-square test
Definition of low-acuity visits: Triage ATS 4 or 5, no laboratory nor imaging tests and no hospital admission
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