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Risk factors of admission in 72-h return visits to emergency department
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ABSTRACT

Objective: Return visit to emergency department (ED) is a common phenomenon and has
been a clinical indicator of quality of care in ED. Most of previous articles focused on
the characteristics of the patients returning within 72 h after ED discharge, while those
on subsequent admission are numbered. This study’s purpose is to identify risk factors for
admission among 72-h return visit in the ED adult population. Materials and Methods:
This retrospective cohort study was conducted at a medical center in Eastern Taiwan. The
study period was from January 1, 2013, to December 31, 2013. We excluded patients
who left against medical advice or without being seen, who was admitted or transferred
at the index ED visit, whose medical records were incomplete, and whose age was
below 18 years old. Significant variables were selected based on univariate analysis and
later entered into multivariate logistic regression analysis to identify risk factors for 72-h
return admission. Results: We identified 1575 eligible visits, and there were 1,119 visits
entering into the final analysis. Male gender (odds ratio [OR] = 1.44), ambulance-transport
at return visit (OR = 3.68), senior staff (OR = 1.52), work-up (OR = 3.03), and longer
length of stay (LOS) were associated with higher risks of admission among ED 72-h
return visits. Age, comorbidity, mode of transport at index visit, consultation, triage, type
of illness, outpatient department visit between ED visits, and interval between index and
return visits were not significantly associated with return admission. Conclusion: Gender,
mode of transportation, staff experience, check-up, and LOS are associated with ED return
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INTRODUCTION

When patients revisit the emergency department (ED)
shortly after being discharged from ED, it is assumed
that they received inadequate management during their
prior visits. Unplanned return visits to ED are defined as
the representations to ED with the same chief complaints
in a short period of time, usually within 72 h. The rates of
72-h-return-visit ranged from 2.7% to 8.7% in previous
researches of various data sources, including single-center and
multi-center [1-5]. Previous studies reported that male gender,
older age, arrival by ambulance, urgent triage level, chief
complaint of abdominal pain, and left-against-medical-advise
were risk factors of 72-h ED return visit (EDRV) [1,2,4,6].

Monitoring of unplanned return visits is a common method
to examine the quality of emergency care; 72-h EDRV rate is
a widely-used indicator for patient safety and quality of care.
However, Pham et al. and Alberto Jiménez-Puente et al. found
that 72-h EDRV may not be a valid indicator for emergency
care quality [7,8]. Therefore, some researchers aimed at the
differences between ED return visits with admission (EDRVA)
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and ED return visits with no admission (EDRVNA). Their
studies suggested that some clinical conditions in the index
visits may be related to 72-h return admission [3,9-11].

The purpose of this study was to compare the demographic
information and clinical characteristics of 72-h EDRVA and
72-h EDRVNA and explore the risk factors for admission in
72-h EDRV.

MATERIALS AND METHODS
Study design

This observational study involved a retrospective medical
record review of all patients who made return visits to the
ED between January 1, 2013 and December 31, 2013. The
study was conducted at the ED of a tertiary referral hospital
in Eastern Taiwan. The ED of this 843-bed academic teaching
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hospital has an annual volume of approximately 53,000 visits.
The department consists of a treatment area with 20 beds and
an observational unit with 36 beds. The admission rate of
ED patients is 19%. Forty-three percent of the inpatients are
admitted via ED. The ED is staffed by full-time board-certi-
fied emergency physicians, residents trained for emergency
medicine, and rotating residents from other departments. ED
patients may be assessed and treated by residents or emergency
physicians initially, and later, the disposition was decided by
attending physicians in the emergency room or observation
unit. Patients may be discharged directly from the emergency
room or moved into the observation unit for short treatment
or boarding. The observation unit is staffed by senior emer-
gency physicians. The electronic medical records of all adult
patients who revisited ED after the initial discharge from ED
were extracted from our ED administrative database. We col-
lected patient demographics, process-of-care characteristics,
health-care provider features, and patient outcomes.

Ethics

The study was a retrospective review of the medical records
from our hospital database, and all patients were de-identified after
data collection. Therefore, the Institutional Review Board of our
institution waived the need for informed consent (IRB 104-71-B).

Study population

During the study period, all adult patients aged 18 years
or older fitting the criteria of EDRVs within 72 h were con-
sidered eligible subjects into the current study. We excluded
patients who left against medical advice or without being
seen, who were admitted or transferred at the index ED visit,
whose medical records were incomplete, whose causes of
revisit were unrelated to the index ED visit, and whose age
was below 18 years old. The rationale to exclude unrelated
return visits was that they seldom presented quality issue.
Return visits with previous discharge against medical advice
were also excluded because these patients differ substantially
from those discharged otherwise [12].

Definitions

Patients were categorized into ambulance, car driven by
others (lay persons), and self-presentation in terms of modes
of transport. Adult patients were defined as the elderly if they
were 65 years old or older. Comorbidities were determined
after thorough review of patients’ medical record and sum-
marized into Charlson Comorbidity Index (CCI). Emergency
physicians were grouped as senior if they were board-certified
more than 5 years. Level of patient acuity was categorized
high if the Taiwan Triage and Acuity Scale being 1 or 2.
Workups were defined as yes if patients underwent blood tests,
urine exams, electrocardiograms, or radiology exams in their
index visits. Consultations were defined as yes if patients
obtained consultation in their index visits.

Statistical analysis

We used descriptive statistics to present all the outcomes.
Continuous variables are reported using means with stan-
dard deviation or medians with interquartile range, depending
whether the data were normally distributed or not. Categorical
variables are expressed in the frequencies and ratios. Statistical
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tests were conducted using independent z-test for normally
distributed continuous variables, Mann—Whitney U-tests for
non—normally distributed continuous variables, and Chi-square
tests for categorical variables. Significant variables were
selected based on the univariate analysis and later entered into
multivariate logistic regression analysis to identify the risk
factors for 72-h return admission. Data were analyzed with
statistical software IBM SPSS Statistics for Windows, version
19 (IBM Corp., Armonk, NY, USA) and two-sided P < 0.05
was considered statistically significant.

REsuULTS
Return visit rate and return visit admission rate

Over a l-year study period, there were 49,610 visits to
ED totally. The mean age of ED patients is 46.8 years old;
49.6% were female; 29.2% were elderly (>65 years old).
After excluding pediatric visits (n = 7231), there remained
42,379 visits. Of these, there were 1,575 return visits within
72 h. The 72-h return visit rate was 3.7% (1575/42,379).
Among the 1575 return visit patients, we excluded those
with incomplete data (n = 58), those with causes unrelated to
initial visits (n = 206), those not discharged normally in the
initial visits (n = 179), and those with age below 18 years
old (n = 13). Thus, there were 1119 return visits into final
analysis, including 185 return visits with admission and 934
return visits without admission. Admission rate was 16.5%
among return visits [Figure 1].

Characteristics of the return-visit-admission and
return-visit-no-admission groups

Patients’ characteristics were compared between the
return visit admission (RVA) and the return visit no

72-hour return visits of trauma and non-trauma ED patients
N=1,575

Incomplete data (n=58) |

N=1,517

Unrelated return visits (n=206) I

N=1,311

iy

Disposition at initial visits (n=179)
» admission (n=8)

» left against medical advice (n=161)
« left without being seen (n=10)

|

Age below 18 years old (n=13) I

‘ Final analysis (N=1,119) ‘

T~

Return visit without
admission (N=934)

Return visit with admission
(N=185)

Figure 1: Flow chart for patient selection
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Table 1: Characteristics of the return visit admission and
return visit with no admission groups

RVA RVNA P
Gender
Female 76 (41.1) 492 (52.7) 0.004
Male 109 (58.9) 442 (47.3)
Age (years)
>65 79 (42.7) 213 (22.8) <0.001
<65 106 (57.3) 721 (77.2)
CCI
>2 87 (47.0) 317 (33.9) 0.001
<2 98 (53.0) 617 (66.1)

Index visits metrics
Mode of arrival

Self 35(18.9) 262 (28.1) 0.002
Ambulance 22 (11.9) 58 (6.2)
Lay person 128 (69.2) 614 (65.7)

Type of illness

Nontrauma 171 (92.4) 861 (92.2) 0.908
Trauma 14 (7.6) 73 (7.8)

Triage
Level 1-2 45 (24.3) 184 (19.7) 0.154
Level 3-5 140 (75.7) 750 (80.3)

Staff seniority
Junior 47 (25.4) 360 (38.5) 0.001
Senior 138 (74.6) 574 (61.5)

Work-up
Yes 160 (86.5) 466 (49.9) <0.001
No 25 (13.5) 468 (50.1)

Consultation
Yes 23 (12.4) 50 (5.4) <0.001
No 162 (87.6) 884 (94.6)

ED LOS (h)
0-1 18 (9.7) 382 (40.9) <0.001
1-6 101 (54.6) 391 (41.9)
>6 66 (35.7) 161 (17.2)

Return visits metrics

Mode of arrival
Self 24 (13.0) 248 (26.6) <0.001
Ambulance 19 (10.3) 27(2.9)
Lay person 142 (76.8) 659 (70.6)

Type of illness
Nontrauma 172 (93.0) 889 (95.2) 0.216
Trauma 13 (7.0) 45 (4.8)

Triage
Level 1-2 51(27.6) 177 (19.0) 0.008
Level 3-5 134 (72.4) 757 (81.0)

Time to return (h)
0-24 91 (49.2) 385 (41.2) 0.045
24-72 94 (50.8) 549 (58.8)

Outpatient visit before EDRV
Yes 32(17.3) 167 (17.9) 0.850
No 153 (82.7) 776 (82.1)

RVA: Return visit admission, RVNA: Return visit with no admission,
CCI: Charlson comorbidity index, LOS: Length of stay, EDRV: Emergency
department return visit, ED: Emergency department

admission (RVNA) groups [Table 1]. There were signifi-
cant differences between RVA and RVNA groups with regard
to gender, age, comorbidities, index visits metrics (modes

of arrival, staff seniority, work-up, consultation, length of
stay [LOS], and return visits metrics [mode of arrival, triage,
time to return]).

Risk factors of admission in 72-h emergency department
return visit patients

Presented in Table 2 are the results of the multivariable
regression adjusted for gender, age, comorbidities, mode of
arrival, triage level, staff seniority, work-up, consultation,
LOS, and time to return. The risk factors for admission in
return patients include mage gender (odds ratio [OR] 1.44,
95% confidence interval [CI] 1.01-2.04), senior staff senior-
ity at index visit (OR 1.52, 95% CI 1.04-2.23), and work-up
at index visit (OR 3.03, 95% CI 1.82-5.05). Longer LOS of
index visit and mode of arrival other than self-transport are
also associated with higher risk of RVA. Age, comorbidities,
mode of arrival at index visits, consultation at index visit,
triage level, type of illness, and outpatients visit before return
to ED are not significantly associated with return admission.

DiscusSsION

In this study, we found that patients who returned to the
ED within 72 h of their initial visits had increased likelihood
of admission if they were male, were seen by senior staff at
initial visits, received work-ups at initial visits, stayed longer
at initial visits, or were transported by lay persons/ambulance
at return Vvisits.

Previous studies have suggested that male gender might
be associated with higher risk for return visit [2,4]. However,
Wang et al. and Hu et al. did not find association between
genders and return admission, in contrast to the finding of our
study. It could result from the statistical method or insufficient
case numbers in their studies [11,13].

Multiple studies have shown inconsistent results of associa-
tion between age and return admission [3,11,13]. Analysis of
our study revealed that older age (>65 years) was not associated
with greater risk for return admission. This controversy over
whether elderly patients are at greater risk of return admission
might occur for different reasons. First, age is usually cat-
egorized into groups during data analysis, and age groups are
defined by cutoff values. More the numbers of the age groups,
more likely to find increased risk in the old age group compared
to the young age group (reference group). Second, even if the
age group definitions are the same, difference between study
populations should be taken into account. For example, Hu
et al. found increased the risk of return admission in patients
aged 65 years or older while our study did not. Of notice is that
the mean age of the patients in their study was older than that
in ours (53.2 years old vs. 46.8 years old), which might enhance
the effect of “old age” and therefore discrepancy between age

groups.

Di Giuseppe et al. and Hu et al. found that comorbidities
were not associated with increased likelihood of return visit
or return admission among ED patients. Our findings support
those of their studies. Moreover, we used CCI instead of indi-
vidual chronic conditions, which might provide additional
plausibility to prior works [11,14].
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Table 2: Risk factors of admission in 72-h emergency department return visit* by multivariable logistic regression models

Index visits metrics
Mode of arrival
Self
Lay person
Ambulance
Type of illness
Nontrauma
Trauma
Triage
Level 3-5
Level 1-2
Staff seniority
Junior
Senior
Workup
No
Yes
Consultation
No
Yes
ED LOS (h)
0-1
1-6
>6
Return visits metrics
Mode of arrival
Self

1
1.56 (1.05-2.33)
2.84 (1.55-5.20)

1
0.97 (0.53-1.75)

1
1.31 (0.90-1.90)

1
1.84 (1.29-2.63)

1
6.43 (4.14-9.99)

1
2.51(1.49-4.23)

1

5.48 (3.26-9.23)
8.70 (5.01-15.12)

1

1
0.95 (0.58-1.56)
1.09 (0.52-2.27)

1
0.32(0.10-1.03)

1
0.83 (0.54-1.27)

1
1.54 (1.05-2.26)

1
3.23 (1.93-5.41)

1
1.81 (1.03-3.20)

1

2.58 (1.42-4.67)
3.23(1.68-6.21)

1

Variables Odds ratio (95% confidence interval)
Unadjusted Adjusted® Adjusted'

Gender

Female 1 1 1

Male 1.60 (1.16-2.20) 1.44 (1.01-2.04) 1.44 (1.01-2.04)
Age (years)

<65 1 1 1

>65 2.52(1.82-3.51) 1.33 (0.91-1.95) 1.30 (0.89-1.90)
CCI

<2 1 1 1

>2 1.73 (1.26-2.38) 1.30 (0.90-1.87) 1.31(0.92-1.89)

1
0.98 (0.60-1.60)
0.99 (0.49-2.02)

1
1.52 (1.04-2.23)

1
3.03 (1.82-5.05)

1
1.71 (0.98-3.00)

1

2.60 (1.44-4.69)
3.34 (1.75-6.39)

1

Lay person 2.23 (1.41-3.52) 1.88(1.09-3.23) 1.83 (1.07-3.14)

Ambulance 7.27 (3.54-14.96) 3.63 (1.57-8.42) 3.68 (1.60-8.48)
Type of illness

Nontrauma 1 1 -

Trauma 1.49 (0.79-2.83) 4.30 (1.27-14.55) -
Triage

Level 3-5 1 1 1

Level 1-2 1.63 (1.13-2.34) 0.94 (0.62-1.43) 0.94 (0.63-1.39)
Outpatient visit before EDRV

No 1 1 -

Yes 0.96 (0.63-1.46) 1.24 (0.77-1.99) -

Time to return (h)
24-72
0-24

1
1.38 (1.01-1.89)

1
1.41 (0.99-2.00)

1
1.39 (0.98-1.96)

SFull model: adjusted for gender, age, CCIL, mode of arrival, type of illness, triage, staff seniority, work-up, consultation, ED LOS, time to return, Final
model: adjusted for gender, age, CCI, mode of arrival, triage (return visit), staff seniority, workup, consultation, ED LOS, time to return. CCI: Charlson
comorbidity index, LOS: Length of stay, EDRV: Emergency department return visit, ED: Emergency department

Mode of transportation to ED is associated with resources ambulance transportation increased the risk for return admis-
utilization [15]. In the present study, we identified that sion, which was consistent with prior researches [4,14].
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Triage is a unique metric in EDs, and it represents the
acuity of patients’ illness. Multiple studies have showed that
high-acuity ED patients might have greater changes of early
return and return admission [3,4,11]. On the contrary, we
were unable to find increased risk of return admission among
high-acuity patients (level 1 and level 2). The explanation for
this is unclear, perhaps reflecting that patients may be often
over-triaged in our ED, and hence, the difference between
high-and low-acuity groups in regard to true severity is
blurred. It may remind our staff to re-evaluate the accuracy
of triage.

It was unexpected to find that patients seen by senior emer-
gency physicians at their index visits were more likely to be
hospitalized at their return visits. Hu ez al. found no differ-
ence in staff experiences between EDRVA and EDRVNA
patients [11]. One plausible explanation is that the ranges
of staff experiences in the two studies differed substan-
tially (4-11 years vs. 0-16 years). The wider range of staff
experience in our study might enhance the variation across
junior and senior physicians. Another explanation is the staff-
ing allocation in our ED where observation unit is staffed with
senior physicians. ED patients discharged from observation
unit appear to have more complicated and uncertain clini-
cal course, which might make return admission more likely
for these patients. Therefore, senior physicians in our ED
are presumably associated with more return visits than junior
physicians.

Diagnosis and treatment are always challenging for emer-
gency physicians, since the nature of the acute illness is often
uncertain or equivocal. Consequently it is common to order
laboratory tests, radiological examinations, or consultations
with specialties in ED practice. These investigations may be
“skipped” for some straightforward patients, but remain essen-
tial for majority of ED patients, especially complex ones. The
literature has shown that diagnostic tests and consultations
are positively correlated to ED LOS [16-18]. We believe that
emergency physicians tend to ordering more tests for patients
with more uncertainty, which makes LOS longer. Thus it is
reasonable to identify the positive relation between diagnostic
tests/LOS and return admission.

Although the causes of return visits were recorded in
the original dataset, we did not include them in the analy-
sis. The reason was that each record was reviewed by one
research assistant only, therefore inter-rater agreement was
lacking. Nevertheless, we reported here that the causes of
return visits included disease-related (721/1119, 64.4%),
patient-related (339/1119, 30.3%), doctor-related (57/1119,
5.1%), and expected (2/1119, 0.2%). This result was similar to
prior researches [19-21]. Doctor-related return visits were sig-
nificantly different between RVA and RVNA groups (20.5 vs.
2.0%), which was in line with Hung et al. [22].

We collected the information by reviewing the medical charts
instead of extracting administrative data, thus providing more
detailed and accurate clinical conditions. The findings from the
present study may contribute to the literature about 72-h return
admission of ED patients by identifying the risk factors such as
staff experience, mode of transportation, or LOS.

However, several limitations are also noted. First, data
source was from a single hospital. Therefore, we were unable
to identify the patients discharged from ED of other hospitals,
nor track patients discharged from the study site. Although
this limitation might be addressed by extracting information
from health-care databases, it would be a study method at the
expense of detailed clinical information. Second, we did not
take ED crowding into account. The literature has revealed
the negative impact of ED crowding on quality of care in ED,
such as delay in treatment [23]. In the present study, it was
the lack of the real-time information required for measuring
ED crowding that prevented us from accessing its association
to return admission [24]. Future investigations are needed to
determine the risk of return admission with ED crowding.

CONCLUSION

In this study, we found that gender, mode of transportation,
staff experience, check-up, and LOS were associated with ED
return admission.
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