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Abstract

Background: Emergency departments (EDs) are operating at or above capacity, which has negative consequences
on patients in terms of quality of care and morbi-mortality. Redirection strategies for low-acuity ED patients to primary
care practices are usually based on subjective eligibility criteria that sometimes necessitate formal medical assess-
ment. Literature investigating the effect of those interventions is equivocal. The aim of the present study was to assess
the safety of a redirection process using an electronic clinical support system used by the triage nurse without physi-
cian assessment.

Methods: A single cohort observational study was performed in the ED of a level 1 academic trauma center. All
low-acuity patients redirected to nearby clinics through a clinical decision support system (February—August 2017)
were included. This system uses different sets of medical prerequisites to identify patients eligible to redirection. Data
on safety and patient experience were collected through phone questionnaires on day 2 and 10 after ED visit. The
primary endpoint was the rate of redirected patients returning to any ED for an unexpected visit within 48 h. Second-
ary endpoints were the incidence of 7-day return visit and satisfaction rates.

Results: A total of 980 redirected low-acuity patients were included over the period: 18 patients (2.8%) returned
unexpectedly to an ED within 48 h and 31 patients (4.8%) within 7 days. No hospital admission or death were reported
within 7 days following the first ED visit. Among redirected patients, 81% were satisfied with care provided by the
clinic staff.

Conclusion: The implementation of a specific electronic-guided decision support redirection protocol appeared
to provide safe deferral to nearby clinics for redirected low-acuity patients. EDs are pivotal elements of the health-
care system pathway and redirection process could represent an interesting tool to improve the care to low-acuity
patients.
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Background

Emergency Departments (ED) are pivotal elements of the

healthcare system pathway. They are sensitive to patient

flow and can be impacted by the accessibility and the use
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same phenomenon of “overcrowding” which is often due
to downstream congestion with ED patients waiting for
a bed on hospital wards and also to the ever-increasing
number of ED visits [1-4]. This phenomenon has signifi-
cant consequences on the ease of access to ED care; with
high rate of patients leaving without being seen (LWBS)
by an emergency physician, suboptimal quality of care,
higher morbi-mortality and even altered quality of life at
work for ED staff [5-9].

To address this complex issue, ED flow management
strategies have focused on some possible solutions,
one of which is the identification of low-acuity patients
that could be taken care of in other medical settings or
in specific fast tracks, hoping to reduce ED workload
and shortening patients’ length-of-stay. EDs have elabo-
rated different interventions addressing this issue with
on-site or remote redirection process [10-17]. These
interventions have been implemented to pursue differ-
ent objectives among which to provide appropriate care
to low-acuity patients (avoiding suboptimal care, over
prescription and over diagnostic) and to concentrate the
main ED resources for patients needing emergency care.
However, literature investigating the effect of those inter-
ventions is equivocal [18]. While some authors report an
improvement of ED flow indicators, high patients’ sat-
isfaction and low rates of unexpected ED return visits
[13-15, 19, 20], other authors report an increase hospital
admission rate 7 days after redirection and no impact on
ED indicators [21]. These conflicting results have led to
controversy over the potential impact and safety of such
interventions [22, 23].

Correctly identifying patients that could benefit from
this type of intervention and providing them with a safe
healthcare pathway remain the cornerstone of the redi-
rection process. Indeed, the ideal identification strategy
should be able to select the majority of patients that could
follow the redirection track without jeopardizing their
health status. Since there is little consensus on the defi-
nition of low-acuity patients [24—31], ED triaging is one
of the main tools reported in literature to identify such
patients. However, ED triage is partially based on imme-
diate vital risk assessment, it has not been designed for
selecting patients eligible to redirection [32]. The triaging
process and its interrater reliability can also be impacted
by other determinants such as nurse training or the use
of electronic clinical decision support system [33-38].
Other strategies are used to identify redirection eligible
patients such as implementing a systematic emergency
physician assessment at the ED entrance or selecting
them based on their chief complaint. Both strategies have
important limits and are not reproducible nor can they
be extrapolated to other settings [21, 39, 40]. A proper
identification strategy should take into account various
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patient information, medical history, vital risk assess-
ment, chief complaint, but also its environment and
comprehensiveness of the redirection process. Patients
eligible to redirection should be identified quickly upon
ED presentation and they should be offered a precise
appointment with a general physician (GP). This process
should also be reproducible and transposable. The use of
an electronic application could improve these character-
istics over subjective and manual process.

When introducing a new healthcare pathway, patient
safety should also be assessed. Safety is a component of
quality of care and is usually defined as avoiding or miti-
gating unintended injuries from the delivery of health
care [41]. In the ED, aside from the onset of adverse
events, unscheduled return visit within a few days fol-
lowing a first visit is considered as an important indicator
of the quality of care provided in the emergency settings
[42, 43]. Thus, this safety indicator could be assessed
among redirected patients to analyze further these differ-
ent healthcare pathways.

As such, the aim of the present study was to assess the
safety of a redirection process of low-acuity ED patients
to a nearby clinic using an electronic clinical support sys-
tem that helps patient identification and appointment
scheduling.

Methods

Settings and study design

The present study is a monocentric single cohort obser-
vational study of professional practices focused on redi-
rected patients which were recruited between February
14th and August 17th 2017. It was approved by the local
institutional review and research ethical board. Informed
oral consent was obtained when the patients were called
for follow-up, parents’ oral consent was obtained for
minor patients.

The study was conducted in the ED of a level 1 trauma
center and academic hospital with an annual census of
approximately 65,000 mostly adult ED visits. In 2015, a
redirection program for low-acuity patients was imple-
mented following the development of a local algorithm
to select these patients. It was developed through col-
laborative work and joint reflection between ED physi-
cians, triage nurses, and the associated clinics’ practicing
GPs. This clinical decision support uses different chief
complaints, sets of medical prerequisites and contrain-
dications to help identify patients who can be redirected
(Fig. 1). Patients eligible to redirection are selected based
on their chief complaint which is collected by the nurse
at triage (e.g: sore throat, low back pain, minor head
trauma). The redirection process can only be performed
after the usual first triage step has been fully completed
using the CTAS as a specific electronic clinical decision
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Level 1

Universal Exclusion Criteria that apply to all complaints

(e.g., patient less than 6 months old, chest pain, unstable vital signs...)

Level 2

53 low-acuity complaints

(e.g., low back pain, sore throat, minor head trauma...)

Level 3

/

Fever

Major trauma

Intravenous drug user
Patient with active neoplasia
Pregnancy

Significant weight loss
Associated abdominal pain
Urinary or fecal incontinence

Complaint specific exclusion criteria

(e.g., for low back pain, at the time of the study)

~

&lmration in distal neurovascular status of lower extremities/

be redirected to nearby medical clinics

Fig. 1 Example of the clinical decision support system using different sets of medical prerequisites to help identify low-acuity patients who could

support system to assign a triage level to the patient.
Then, if the nurse raises the possibility that the patient
could be redirected to another healthcare provider, she
consults the electronic clinical decision support system
dedicated to redirection to clear any contra indications.
Two levels of contra indications must be checked. First,
universal contra indications must be ruled out regard-
less of the main complaint such as abnormal vital signs
or patients age (<6 months old). Second, the nurse must
verify that the patient does not present any specific con-
tra indications associated to his main complaint (Fig. 1).
To ease the use of this algorithm and allow, at the same
time, to schedule an appointment to one of the three
nearby medical clinics (situated within 5km from the
hospital), an electronic tool has been designed. There-
fore, this application, which includes the algorithm, does
not provide any specific diagnosis and is not a substitute
for medical assessment. In summary, triage nurses using
the electronic tool can, following a verification process,

decide if a particular patient is to be redirected to a
nearby clinic or not. Redirection was offered to eligible
patients but was not imposed. Appointments were sched-
uled on the same day if possible or the next day at most.

Selection of Participants

Patients eligible to redirection after being screened by the
triage nurse relying on the pre-specified algorithm were
considered for inclusion. Low-acuity ED patients who
accepted to be redirected were prospectively recruited
from February 14 to August 17, 2017 among patients
that had been offered redirection (Fig. 2). We excluded
patients that were not able to speak French or English.

Data collection

Demographic and clinical characteristics of the included
patients were collected from electronic medical records.
Outcome data were collected through questionnaires
administered at 2 follow-up phone calls. The first one
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31,872 patients attended the ED

|
!

redirection

2302 low-acuity patients were suggested

162 declined redirection

h 4

2140 accepted redirection

1007 unsolicited patients
153 declined participation

N=980 answered Questionnaire 1

v

338 lost to follow-up

N=642 completed Questionnaire 2

Fig. 2 Flow chart

was administered within 48 h after ED presentation while
the second was administered 7 to 10days after the initial
ED visit depending on patients’ availability. Question-
naires included information about the patient’s experi-
ence through the process and redirection safety issues.
Unexpected returns to any healthcare facility were col-
lected. Five-levels Likert scale questions were used to
assess patient’s satisfaction. For patients lost to follow up
between Questionnaire 1 and Questionnaire 2, the ED
electronic medical records were reviewed for any new ED
visit in the same hospital.

Outcomes

The primary outcome was the rate of redirected patients
returning to any ED for an unexpected visit within 48h
after the first ED visit.

The secondary outcomes were 1) the rate of redirected
patients returning to any hospital for an unexpected visit
within 7 days after the first ED visit 2) the rate of patients
satisfied with their redirection experience.

Data analysis

Continuous data were expressed as mean (standard
deviation) if normally distributed or median (inter-
quartile range) if not. Categorical data were reported
as number and percentage (95% confidence interval).

Answers to patient satisfaction questionnaires were
analyzed using descriptive statistics. For each question,
the rate of satisfied/very satisfied, neutral, dissatisfied/
very dissatisfied patients were presented as means with
95% confidence intervals. Stratified analysis were also
performed depending on triage priority and age cat-
egory (pediatric vs adult). All analysis were conducted
using SPSS version 23.

Results

During the study period, 2140 low-acuity patients visited
the ED and accepted to be redirected after triage (6.7%
of all visiting patients and 15.3% of ambulatory patients).
Among them, 980 patients were included in the study
and answered the first questionnaire and 642 (65.5%) also
answered the second questionnaire.

Baseline characteristics of included patients are pre-
sented in Table 1 along with the characteristics of all
patients who accepted and refused redirection after
nurse triage. Mean age for patients of our sample answer-
ing Questionnaire 1 was 42 (28-56) years old (y.o), with
61 patients (6.2%) less than 18 yo. and 81.9% were catego-
rized through triage as priority Level 4 or 5. Almost all
redirected patients (94.1%; 95% CI 92.4-95.5) attended
their medical clinic appointment.
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Table 1 Baseline characteristics of redirected patients over the
period study and included patients

Characteristics Accepting redirection  Questionnaire

(n =2140) 1 Patients
(n =980)
N(%) N(%)

Age (years), median (Q1;Q3)  38(23-54) 40 (28-56)
Pediatric case 253(11.8) 59 (6.0)
Male 1095 (51.2) 502 (51.2)
Triage priority

Level 1 0(0) 0(0)

Level 2 21 (1.0 11(1.1)

Level 3 330(154) 167 (17.0)

Level 4 1039 (48.6) 469 (47.9)

Level 5 749 (35.0) 333(34.0)

n =939

Transportation mode

Car 647 (68.9)

Taxi 4(5.1)

Public transportation 86(9.2)

Other 158 (16.8)
Accompanied to the ED 472 (50.2)
Called GP before the ED visit

Yes 145 (15.4)

No appointed GP 293 (31.2)

ED Emergency Department, GP General Physician

Patient Safety

Out of all patients that were redirected, attended their
clinic appointment, and completed Questionnaire 2
(n=642), 18 patients (2.8%) returned unexpectedly
to ED within 48h after their initial ED visit (Table 2).
It concerned 2.7% of adult patients and 4.8% of pediat-
ric patients. Among patients with Canadian Emergency
Department Triage and Acuity Scale (CTAS) 3, 4 or 5
score, 3.7, 2.6 and 2.7% returned unexpectedly to ED
within 48h, respectively. Within 7days following ED
visit, 31 patients (4.8%) returned unexpectedly to the ED
(29 for adults (4.8%) and 2 for children (4.8%) (Table 3).
Those unexpected ED visits concerned 7.3, 3.6 and 5.4%
of patients that had CTAS 3, 4, and 5 score, respectively.
Patients who returned unexpectedly to any healthcare
facility were mostly complaining of limb muskuloskel-
etal pain or reporting dermatology issues. There was
no difference in the distribution of complaint’s catego-
ries between patients who returned unexpectedly and
patients that did not. No hospital admission or death was
reported within 7days following the first ED visit. For
patients that were lost to follow-up between their first
and their second questionnaire (338 patients), 10 (2.96%)
of them visited the same ED within 48 h of their initial ED
visit and 18 patients (5.3%) within 7 days.
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Patient experience

Among all patients who went through the redirection
process, the overall satisfaction rate (as very satisfied or
satisfied) was 84%. Patients’ satisfaction with the sug-
gested appointment and clinic availabilities are presented
in Table 4. Among redirected patients, 94% of them
reported to have gone to their clinic appointment and
81% of those patients were satisfied with care provided by
the clinic staff. Finally, 92% of redirected patients stated
they would consider the redirection process for future
ED visit.

Discussion

This study investigating the impact of a redirection pro-
cess of low-acuity ED patients to nearby clinics using an
electronic clinical decision support system showed a low
rate of unexpected returns to any ED two and seven days
after the first visit, and no hospital admission. Almost 7%
of all ED visits and 15% of ambulatory visits have been
redirected. The satisfaction rates of these patients were
high.

As redirection strategies differ, comparisons with the
existing literature on the subjects is difficult [18, 44].
Some authors across different healthcare systems inves-
tigated the rate of unexpected return visit to the ED for
all ED patients. They reported similar or higher return
visit rates (2 to 5%) than the one we report for redirected
patients [42, 43, 45, 46]. Murphy et al. who performed a
randomized controlled trial (testing the redirection of
low-acuity patients to a GP vs usual ED care) reported
similar rates of unexpected returns in both pathways
[14]. Their rate of return within a month of the first visit
was however much higher (~17%) than in the present
study. He also reported other outcomes such as fewer
investigations and admissions and higher prescriptions
for patients managed by GPs. This could be explained
by the heterogeneity of included patients since 66% of
all ED visits were considered eligible for the trial. Bent-
ley et al. observed in their cohort study that 6% of redi-
rected patients were admitted 7days after the first ED
visit. Their intervention involved physician assessment at
triage and medical decision to redirect patients [21]. The
strategy that has been investigated in the present study,
which is based on chief complaint’s selection, seems reas-
suring. It can be hypothesized that the use of an elec-
tronic clinical decision support system contributed to
respect the eligibility and contraindications to redirec-
tion, which might help in preventing adverse outcomes
for redirected patients.

The main outcome of the present study was the rate of
patients returning to any ED within 48 h following the first
ED visit rather than seven days. The 7-day return rate may
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Table 2 Rate of unexpected returns to a healthcare facility within 48 h following the ED visit and after redirection process

Patients n/total (%)

For all redirected patients

- Unexpected returns to any hospital, n (%)

« Unexpected returns to the same clinic, n (%)

- Unexpected returns to any type of healthcare facility, n (%)
For adult patients only

« Unexpected returns to any hospital, n (%)

« Unexpected returns to the same clinic, n

- Unexpected returns to any type of healthcare facility, n (%)
For pediatric patients only

- Unexpected returns to any hospital, n (%)

« Unexpected returns to the same clinic, n

« Unexpected returns to any type of healthcare facility, n (%)
For patients triaged Level 3

« Unexpected returns to any hospital, n (%)

- Unexpected returns to the same clinic, n

« Unexpected returns to any type of healthcare facility, n (%)
For patients triaged Level 4

« Unexpected returns to any hospital, n (%)

« Unexpected returns to the same clinic, n

- Unexpected returns to any type of healthcare facility, n (%)
For patients triaged Level 5

- Unexpected returns to any hospital, n (%)

« Unexpected returns to the same clinic, n

- Unexpected returns to any type of healthcare facility, n (%)

18/642 (2.8)
5/642 (0.8)
30/642 (4.7)

16/600 (2.7)
5/600 (0.8)
27/600 (4.5)

2/42 (4.8)
0/42 (0)
3/42(7.1)

4/109 (3.7)
0/109 (0)
8/109 (7.3)

8/305 (2.6)
4/305 (1.3)
13/305 (4.3)

6/223(2.7)
1/223 (0.4)
9/223 (4.0)

be a less relevant indicator than the 48 h rate when inves-
tigating the safety of a redirection process. Indeed, among
all patients presenting with an acute disease, illness pro-
gression is always possible despite an efficient first medi-
cal assessment and appropriate treatment (in the ED or in
a clinic). Depending on the pathology, the worsening of
an acute disease may be seen or reported a few days after
the first medical assessment and could end up in a second
ED visit a week later. Literature focusing on unscheduled
return visits observed that most of these visits are due
to the illness progression and patient non-compliance to
treatment rather than medical errors [45, 47].

Redirection programs must be safe for ED patients but
they must have also a sufficient impact to justify their
deployment and sustainability. This sensitive relationship
between those two outcomes is the main determinant of
the intervention success or failure. Previous publications
on redirection strategies report a redirection rate among
ambulatory ED patients ranging from 2 to 20% [18, 40,
47]. The redirection rate depends on many factors such as
the determinants and criteria used for the selection pro-
cess of eligible patients (which echoes the many defini-
tions of low-acuity patients), the ED staff training and its
confidence in the process, the reactivity and availability

of collaborating clinics and the accessibility of the sug-
gested pathway for redirected patient. The variability of
the different determinants and inputs of a redirection
process can explain the heterogeneity of the literature
reporting this indicator [18]. We reported a redirection
rate of 6.7% of all visiting patients and 15.3% of ambula-
tory patients. In this study, the selection process of eli-
gible patients relies on an electronic clinical support
system. This particularity might increase the reproduc-
ibility of the results. Future studies focusing on the direct
impact of the redirection process on ED flow and perfor-
mance indicators would be interesting and complemen-
tary. A prospective multicentric study would compare on
the one hand, the health care use, consumption and path-
ways of low-acuity patients whether redirected or not
and would assess the variation of ED indicators following
the implementation process on the other hand.

Limitations

A large proportion of patients were not solicited for
recruitment due to the availability of research staff,
which led to the usage of a convenience sample and lim-
its results from being transposable. However, the sam-
ple included had similar demographic characteristics
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Table 3 Rate of unexpected returns to a healthcare facility
within 7 days following the ED visit and after redirection process

Patients
n/total (%)

For all redirected patients

- Unexpected returns to any hospital 31/642 (4.8)
- Unexpected returns to the same clinic 13/642 (2.0)
- Unexpected returns to any type of healthcare facility, n 62/642 (9.7)
(%)

For adult patients only

« Unexpected returns to any hospital 29/600 (4.8)
« Unexpected returns to the same clinic 13/600 (2.2)
« Unexpected returns to any type of healthcare facility, n 58/600 (9.7)
(%)

For pediatric patients only

« Unexpected returns to any hospital 2/42 (4.8)

« Unexpected returns to the same clinic 0/42 (0)

- Unexpected returns to any type of healthcare facility, n 5/42(11.9)
(%)

For patients triaged Level 3

- Unexpected returns to any hospital 8/109 (7.3)
« Unexpected returns to the same clinic 1/109 (0.9)
- Unexpected returns to any type of healthcare facility, n 17/109 (15.6)
(%)

For patients triaged Level 4

Unexpected returns to any hospital 11/305 (3.6)
Unexpected returns to the same clinic 7/305 (2.3)

Unexpected returns to any type of healthcare facility, n (%) 23/305 (7.5)
For patients triaged Level 5

12/223 (5.4)
5/223(2.2)
Unexpected returns to any type of healthcare facility, n (%) 22/223(9.9)

Unexpected returns to any hospital
Unexpected returns to the same clinic

and triage categories as the overall eligible popula-
tion (Table 1). Some patients were also lost to follow-
up between their first and their second questionnaire.
However, for these patients, the ED electronic medical
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records were searched for return visits in the same hos-
pital as their index visit. The 48 h and 7 days return rates
were similar to those of the included patients still under-
estimation can not be excluded since they could also
have consulted in a different ED. The present study did
not provide comparisons with a control group such as
patients eligible to redirection but refusing to process
and rather staying in the conventional ED pathway. Since
we based the redirection process on a panel of medical
and social characteristics that are not usually collected
in the electronic medical charts, we could not easily and
precisely identify a control group through retrospec-
tive methodology. Our present study was focused on the
evaluation of professional practices and health trajec-
tory of redirected patients. Further studies should focus
on a prospective and comparative analysis between low-
acuity ED patients taken care of in the usual settings and
those selected for redirection. This study is focused on an
academic hospital in a dense territory which can limits
extrapolation of our results to other settings such as sub-
urban or rural hospitals with different incoming ED pop-
ulations and various organization of healthcare providers
such as farther collaborating clinics. Finally, this study
is investigating the safety of a redirection process using
a specific electronic clinical support system which helps
identifying eligible low-acuity patients, thus its results
cannot be transposed to other redirection protocols with
different low-acuity patients definitions.

Conclusion

The study reported here investigates the safety of a redi-
rection process of low-acuity ED patients to nearby
clinics using an electronic clinical support system. The
results showed a low rate of unexpected visit within
48h and 7days. Satisfaction rates were high amongst
redirected patients. Emergency Departments (ED) are
pivotal elements of the healthcare system pathway and

Table 4 Rate of patients reporting to be satisfied or very satisfied over the redirection process

Steps of the redirection process All patients  Adults Children  Level 3 Level 4 Level 5

n/total n/total n/total n/total n/total n/total

(%) (%) (%)N=61 (%)N=167 (%)N =469 (%)N =333
Redirection Suggestion by the triage nurse 830/931 (89) 778/874(89) 52/57(91)  137/159 (86) 396/444 (89) 291/318(92)
Explanations given by the triage nurse 826/928 (89) 773/871(89) 53/57(93) 139/158(88) 395/442 (89) 285/318(90)
Days availability for clinic appointment 882/924 (96) 826/867 (95) 56/57(98) 151/158 (96) 420/439 (96) 302/317 (95)
Time slots availability for clinic appointment 859/923 (93) 806/866 (93) 53/57(93)  140/158 (89) 418/438 (95) 293/317 (92)
Overall satisfaction with the redirection process 779/923 (84) 730/865 (84) 49/58 (84)  124/158 (79) 373/438(85) 275/317(87)
Would consider the redirection process in the future 841/916 (92) 786/859(92) 55/57(96) 142/157(90) 400/435(92) 290/314 (92)
The redirection process should be considered at provincial level  871/909 (96) 815/851 (96) 56/58 (97)  149/158 (94) 412/427 (96) 301/314 (96)
Patient present at the appointment 874/929 (94) 821/870(94) 53/59(90)  150/159 (94) 415/443 (94) 299/317 (94)
Care provided at the clinic 699/865 (81) 656/814 (81) 43/51 (84) 11/148 (75) 347/409 (85) 234/298 (79)
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redirection process could represent an interesting tool to
improve the care to low-acuity patients.
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