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Abstract
Background: Emergency department (ED) patients are often discharged after treatment for minor illnesses. However, many of these patients
revisit the ED. This study aimed to describe ED revisit rate and investigate the risk factors for 3-day/30-day ED revisit.

Methods: A longitudinal retrospective chart review was used to extract data regarding predisposing factors (e.g. gender, age), enabling factors
(e.g. economic status, ambulance use) and need factors (e.g. diagnosis at ED discharge, history of diseases), from the medical charts of
patients discharged from an ED in Tokyo, Japan, from February to December 2013. Multiple logistic regression analyses were used to predict
3-day/30-day ED revisit based on initial visit information.

Results: During the studied period, 8,754 patients were discharged from the ED, of whom 48.8% were men, and the mean age was 39.7 years.
Of these, 338 (3.9%) revisited the ED within three days and 682 (7.8%) revisited the ED within 30 days of discharge. In the multiple logistic
regression analysis, risk factors for 3-day ED revisits were: having a history of same hospital use, arriving by ambulance, having a common
problem (e.g. fever), and history of asthma. Risk factors for 30-day ED revisits were using health care services and having a history of same
hospital use.

Conclusions: In this study, the rate of ED revisit was less than that reported by other studies, which might be because most patients included
in this study usually visited the hospital. Our results show that the predictive factors for 3-day/30-day ED revisit in Japan were similar to those
in other countries. Patients with the abovementioned factors should be carefully screened on their initial ED visit, and some follow-up care in
clinical and community settings should be arranged. 

Background
The increasing number of patients who visit the emergency department (ED) in recent years is a social problem worldwide. In Organization for
Economic Cooperation and Development (OECD) countries, there has been an increase in the number of ED patients with low urgency
problems, who tend to be discharged home [1]. In a similar trend, 80.6% of patients were discharged from secondary and tertiary ED in Japan
[2], and owing to its aging population these numbers will increase in the future. Patients discharged from the ED were more likely to have
reportedly lower health-related quality of life [3] and were in the high-risk group regarding death, hospitalization, and ED revisit after ED
discharge [4]. Thus, it is important to consider the establishment of a follow-up system for patients discharged from ED.

A previous review of ED patients’ revisit rate found that 3.1%-13.1% returned within three days, 4.4% within 28 days and 23.2%-32.5% within
90 days [4]. Particularly, the lower the revisit rate within the �rst three days post discharge is considered to be an indicator of higher quality
emergency medical care [4]. Internationally, screening tools for ED revisit have been developed [5].

It is important to understand the characteristics of ED revisit patients in the Japanese medical system. Although previous studies in Japan
have focused on ED revisits among special groups, i.e., psychiatry patients [6], and asthmatic patients [7], a wide variety of patients visit the
ED, from the neonatal to older adults. A general population approach regarding ED revisits in Japan is necessary. Readmission within four
weeks is considered similar to ED revisits and has been used to assess the value of quality services to inpatients in general [8]. A program of
transitional care which comprises patient support for 30 days after discharge has been developed in other countries [9]. We postulated that by
assessing the ED revisit rate within 30 days after going home, we could evaluate the necessity of the at-home support after being discharged.

Objectives

This study investigated the rate of ED revisits its related factors in Japan for the general population among patients discharged from a
university hospital ED.

Previous studies reported that a 3-day ED revisit can be a quality indicator for the services ED physicians provided [4], and may not be related
to the disease itself. Hence, we separated the three groups to focus on the "30-day ED revisit” group (ED revisit patients within 0-3 days, 4-30
days, or not within 30 days).

Methods
Study design

A longitudinal retrospective chart review was conducted with patient records obtained from January 1, 2013 to March 31, 2014. This article
was reported based on The Reporting of studies Conducted using Observational Routinely-collected health Data (RECORD) Statement [10].

Setting
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This study was conducted in a university hospital, in a critical care center ED in Tokyo, Japan. The hospital was a special function hospital
with 1,163 general beds, which received 16,552 patients in 2018 [11].

Participants

Inclusion criteria were: 1) ED visit from February 1 to December 31, 2013; 2) no ED hospital visit during previous month; 3) discharged home
or to another homecare setting (but not other hospitals) after the initial ED visit.

Recruitment occurred in the following �ve steps: 1) collecting patient ID (patient unit data) by ED visit system from January 1, 2013 to March
31, 2014; 2) matching the data to Patient ID; 3) assigning an anonymized study ID to each patient; 4) identifying the initial ED visit date of
each patient; 5) excluding patients whose initial ED visit was not in the selected study range.

Outcome measurements

ED revisit was measured in three categories: patients who revisited the study hospital ED within three days were set to the “A: 3-day” group, 4-
30 days ED discharge patients were placed in the "B: 30-day” group, and patients not revisiting within 30 days formed the “C: no revisit” group.

Variables & Data cleaning methods

We organized the items based on Andersen’s [12] behavioral model of health services use: predisposing characteristics, demographic factors,
social factors, health beliefs, enabling characteristics; �nancing, economic status, organization, need characteristics, perceived need and
evaluated need, including the Japan Triage and Acuity Scale (JTAS) [13]. An additional table �le shows complete list of codes and data
cleaning methods in more detail [see Additional �le 1].

Data sources, Data access, & Linkage

We collected the medical chart information of ED patients through a “ED patient visit system” which included an ED visit date and patient ID.
Using the patient ID, we retrieved 11 CSV �les by the Department of Healthcare Information Management of the hospital. The data set
included three databases: 1) the ED patient visit system: age, gender, ED visit information, diagnosis, outcome, among others; 2) the electronic
medical record system describing data by ED doctors; 3) the ordering system, including medical examination, injection ordered and treatment.
All data were linked through patient ID.

Bias & Study size

There was no bias in this study’s outcome “ED revisit,” because of the complete data surveyed during study period. On the other hand,
information quality could vary because of input differences from ED doctors.

Statistical methods

Descriptive statistics, frequency counts, percentage rates, means, standard deviation [SD], and range were calculated for each variable at the
time of the initial ED visit and transition of ED revisits within 90 days after ED discharge. ED revisit cumulative incidence was described by
frequency count until 90 days in those discharged from the ED after the initial visit. We compared the three groups of data at the time of initial
ED visit by chi-square tests, and one-way ANOVAs. A multiple logistic regression analysis (backward elimination) was used for initial ED visit
to examine the risk factor of group A, and to examine the characteristics of B, compared with C. The p-value <0.01 was de�ned as signi�cant,
because of big sample size and many analyses. All data were analyzed using IBM SPSS Statistics 24 (IBM Corp., Armonk, NY, USA).

Results
Participants

The �ow of participants included in this study is shown in Figure 1. There were 17,437 cases (13,180 patients) who visited the ED from
February to December 2013.

Figure. 1 Flow of participants

Patients who were hospitalized, transferred to another hospital, or died were excluded. We also excluded patients whose initial ED visit
occurred in January 2013, and �nally, analyzed 11,322 cases (8,754 patients) who were discharged from the ED after an initial visit. Table 1
shows the characteristics of ED patients in this study.
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Table 1 Characteristics of the Patients discharged from the ED (n = 8,754)

Variables   n (%)

mean (SD)

(range)

 

Gender, n (%) Male 4275 (48.8)  

Female 4479 (51.2)  

Age 39.7 (26.0)  

(Min‐Max) 0‐ 100)  

Age group, n (%) Child (0-14 years) 1810 (20.7)  

Adult (15-64 years) 4930 (56.3)  

Older Adult (≥65 years) 2014 (23.0)  

History of same hospital use, n (%) No history 3568 (40.8)  

User of the hospital 4932 (56.3)  

Missing data 254 (2.9)  

Date, n (%) Weekdays 4911 (56.1)  

Weekend 3843 (43.9)  

Shift time, n (%) Night shift 5359 (61.2)  

Day shift 3395 (38.8)  

Time, n (%) In time 1483 (16.9)  

Out of time 7271 (83.1)  

Method to the ED, n (%) Walk-in 5955 (68.0)  

Ambulance 2799 (32.0)  

JTAS, n (%) Resuscitation-Urgency 3609 (41.2)  

Less urgent/Non-urgent 4311 (49.2)  

Missing data 834 (9.5)  

Note: n (%) or mean (SD) 

ED revisits after discharge

Figure 2 shows the transition of ED revisits within 90 days after discharge. Of the 8,754 ED discharge patients who revisited the ED, 53 (0.6%)
returned on the same day, 338 (3.9%) within three days, 456 (5.2%) within seven days, 544 (6.2%) within 14 days, 682 (7.8%) within 30 days,
881 (10.1%) within 60 days, and 1,022 (11.7%) within 90 days.

Figure. 2 Transition of emergency department revisits within 90 days after discharge

Among ED revisit patients, patients who revisited within three days may differ from those who revisited after four days, given how groups
were disposed. Table 2 shows the results of comparison between the three groups. Group C had less women (50.8%, p = 0.04) than A or B,
whereas B had an older mean age of 47.2 years (p <0.01) and more older adults (34.6%, p <0.01) than A or C.

Table 2 Comparison between group A and B: data from initial visit and revisit n = 8,754)
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Andersen’s
behavioral model

    A. 3-day 
ED revisit

(n = 338)

B. 30-day 
ED revisit

(n = 344)

C. No revisit

 

(n = 8,072)

   

        n (%) n (%) n (%) p-value  

Predisposing                    

  Demographic Gender Male 152 (45.0) 150 (43.6) 3973 (49.2) 0.04a  

  Female 186 (55.0) 194 (56.4) 4099 (50.8)    

Age mean (SD) 42.0 (12.4) 47.2 (27.1) 39.3 (25.9) < 0.01b  

  (Min‐Max) (0- 94) (0- 100) (0- 99)    

Age group Child (0-14 years) 66 (19.5) 49 (14.2) 1695 (21.0) < 0.01a  

  Adult (15-64
years)

187 (55.3) 176 (51.2) 4567 (56.6)    

  Older Adult (over
65 years)

85 (25.1) 119 (34.6) 1810 (22.4)    

Social Marital
Status

No partner 104 (30.8) 95 (27.6) 2108 (26.1) < 0.01a  

With partner 112 (33.1) 149 (43.3) 1639 (20.3)    

Job Status No work/study 101 (29.9) 116 (33.7) 1789 (22.2) < 0.01a  

  working/studying 107 (31.7) 114 (33.1) 1983 (24.6)    

Household
members

Living alone 25 (7.4) 34 (9.9) 310 (3.8) < 0.01a  

Living with
family

195 (57.7) 218 (63.4) 3524 (43.7)    

Beliefs History of
same
hospital use

No 109 (32.2) 60 (17.4) 3859 (47.8) < 0.01a  

Yes 229 (67.8) 284 (82.6) 4213 (52.2)    

Enabling                    

  Financing Economic
status

No problem 330 (97.6) 100 (29.1) 7993 (99.0) < 0.01a  

Problematic 8 (2.4) 19 (5.5) 79 (1.0)    

Organization Date Weekdays 185 (54.7) 207 (60.2) 4519 (56.0) 0.27a  

  Weekend 153 (45.3) 137 (39.8) 3553 (44.0)    

Sift time Night shift 206 (60.9) 189 (54.9) 4964 (61.5) 0.05a  

  Day shift 132 (39.1) 155 (45.1) 3108 (38.5)    

Time In time 54 (16.0) 63 (18.3) 1366 (16.9) 0.71a  

  Out of time 284 (84.0) 281 (81.7) 6706 (83.1)    

  Method to
ED visit

Walk-in 219 (64.8) 257 (74.7) 5479 (67.9) 0.01a  

  Ambulance 119 (35.2) 87 (25.3) 2593 (32.1)    

  Companies Alone 72 (21.3) 72 (20.9) 1742 (21.6) 0.41a  

  With someone 159 (47.0) 151 (43.9) 3880 (48.1)    

  Using health
care services

No services 306 (90.5) 289 (84.0) 7755 (96.1) < 0.01a  

    With services 32 (9.5) 55 (16.0) 317 (3.9)    

Need                    



Page 6/14

  Perceived Sign Cardiovascular 17 (5.0) 29 (8.4) 406 (5.0) 0.02a  

     ENT-Ears 4 (1.2) 0 (0.0) 93 (1.2) 0.13a  

     ENT-Mouth,
throat, neck

16 (4.7) 14 (4.1) 542 (6.7) 0.06a  

     ENT-Nose 4 (1.2) 3 (0.9) 137 (1.7) 0.40a  

     Environmental 1 (0.3) 1 (0.3) 61 (0.8) 0.39a  

     Gastrointestinal 52 (15.4) 46 (13.4) 1183 (14.7) 0.75a  

     Genitourinary 8 (2.4) 15 (4.4) 241 (3.0) 0.27a  

     Mental Health 2 (0.6) 0 (0.0) 31 (0.4) 0.41a  

     Neurologic 47 (13.9) 49 (14.2) 1390 (17.2) 0.30a  

     OB-GYN 18 (5.3) 23 (6.7) 288 (3.6) < 0.01a  

     Ophthalmologic 10 (3.0) 10 (2.9) 405 (5.0) 0.05a  

     Orthopedic 20 (5.9) 24 (7.0) 748 (9.3) 0.04a  

     Respiratory 19 (5.6) 27 (7.8) 423 (5.2) 0.06a  

     Skin 24 (7.1) 20 (5.8) 727 (9.0) 0.07a  

     Substance
Misuse

1 (0.3) 1 (0.3) 32 (0.4) 0.04a  

     Trauma 10 (3.0) 5 (1.5) 212 (2.6) 0.38a  

     Common
Problem

68 (20.1) 63 (18.3) 1013 (12.5) < 0.01a  

  Evaluated Some
Departments
use

One department
use

311 (92.0) 319 (92.7) 7450 (92.3) 0.94a  

    Some
departments use

27 (8.0) 25 (7.3) 622 (7.7)   

    JTAS Resuscitation 5 (1.5) 2 (0.6) 98 (1.2) 0.22a  

      Emergency 35 (10.4) 23 (6.7) 536 (6.6)   

      Semi emergency
ref.)

114 (33.7) 110 (32.0) 2686 (33.3)   

      Low emergency 122 (36.1) 134 (39.0) 3193 (39.6)   

      Non-emergency 26 (7.7) 35 (10.2) 801 (9.9)   

    Diagnosis I Infectious
diseases  

30 (8.9) 24 (7.0) 664 (8.2) 0.64a  

     II Neoplasms   7 (2.1) 7 (2.0) 105 (1.3) 0.27a  

     III Diseases of
the blood

2 (0.6) 4 (1.2) 21 (0.3) < 0.01a  

     IV Metabolic
diseases  

4 (1.2) 8 (2.3) 116 (1.4) 0.37a  

     V Mental
disorders  

8 (2.4) 11 (3.2) 208 (2.6) 0.75a  

     VI Nervous
system  

7 (2.1) 4 (1.2) 178 (2.2) 0.43a  

     VII Eye and
adnexa  

9 (2.7) 8 (2.3) 280 (3.5) 0.39a  
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     VIII Ear 6 (1.8) 3 (0.9) 166 (2.1) 0.29a  

     IX Circulatory
system  

9 (2.7) 23 (6.7) 274 (3.4) < 0.01a  

     X Respiratory
system  

45 (13.3) 47 (13.7) 779 (9.7) < 0.01a  

     XI Digestive
system  

28 (8.3) 28 (8.1) 469 (5.8) 0.04a  

     XII Skin 11 (3.3) 5 (1.5) 354 (4.4) 0.02a  

     XIII
Musculoskeletal

10 (3.0) 15 (4.4) 219 (2.7) 0.19a  

     XIV Genitourinary
system  

23 (6.8) 22 (6.4) 493 (6.1) 0.86a  

     XV Pregnancy,
childbirth 

12 (3.6) 22 (6.4) 190 (2.4) < 0.01a  

     XVI Perinatal
period  

0 (0.0) 1 (0.3) 2 (0.0) 0.03b  

     XVII Congenital 0 (0.0) 2 (0.6) 7 (0.1) 0.02b  

     XVIII Symptoms,
signs

70 (20.1) 47 (13.7) 1163 (14.4) < 0.01a  

     XIX Injury,
poisoning

55 (16.3) 59 (17.2) 2298 (28.5) 0.58a  

     XXI Health
services  

2 (0.6) 3 (0.9) 62 (0.8) 0.91a  

    Disease
History

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dementia 7 (2.1) 16 (4.7) 156 (1.9) < 0.01a  

    Myocardial
infarction

12 (3.6) 15 (4.4) 158 (2.0) < 0.01a  

    Congestive heart
failure

57 (16.9) 68 (19.8) 724 (9.0) < 0.01a  

    Peripheral
vascular disease

8 (2.4) 13 (3.8) 69 (0.9) < 0.01a  

    Cerebrovascular
disease

30 (8.9) 41 (11.9) 428 (5.3) < 0.01a  

    Chronic
pulmonary
disease

6 (1.7) 12 (3.5) 109 (1.4) < 0.01a  

    Rheumatologic
disease

12 (3.6) 22 (6.4) 222 (2.8) < 0.01a  

    Peptic ulcer
disease

87 (25.7) 111 (32.3) 1239 (15.3) < 0.01a  

    Liver disease 49 (14.5) 80 (23.3) 831 (10.3) < 0.01a  

    Diabetes 83 (24.6) 117 (26.7) 1269 (15.5) < 0.01a  

    Hemiplegia or
paraplegia

3 (0.9) 5 (1.5) 51 (0.6) 0.17a  

    Renal disease 25 (7.4) 23 (6.7) 211 (2.6) < 0.01a  

    Solid tumor 56 (16.6) 85 (24.7) 862 (10.5) < 0.01a  

    Leukemia 3 (0.9) 1 (0.3) 50 (0.6) 0.61a  

    Lymphoma 7 (2.1) 5 (1.5) 113 (1.4) 0.60a  

    Hypertension 88 (26.0) 123 (35.8) 1460 (18.1) < 0.01a  
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    Asthma 52 (15.4) 58 (16.9) 603 (7.5) < 0.01a  

    Mental Disease 32 (9.5) 52 (15.1) 650 (8.1) < 0.01a  

                                                       

Note: n (%) or mean (SD) Does not include missing data. 

1. a) Chi-squared test b) One-way ANOVA

     ICD-10: I Certain infectious and parasitic diseases, II Neoplasms, III Diseases of the blood and blood-forming organs and certain disorders
involving the immune mechanism, IV Endocrine, nutritional, and metabolic diseases, V Mental and behavioral disorders, VI Diseases of the
nervous system, VII Diseases of the eye and adnexa, VIII Diseases of the ear and mastoid process, IX Diseases of the circulatory system, X
Diseases of the respiratory system, XI Diseases of the digestive system, XII Diseases of the skin and subcutaneous tissue, XIII Diseases of the
musculoskeletal system and connective tissue, XIV Diseases of the genitourinary system, XV Pregnancy, childbirth, and the puerperium, XVI
Certain conditions originating in the perinatal period, XVII Congenital malformations, deformations, and chromosomal abnormalities, XVIII
Symptoms, signs and abnormal clinical and laboratory �ndings not elsewhere classi�ed, XIX Injury, poisoning, and certain other
consequences of external causes, XXI Factors in�uencing health status and contact with health services 

The risk factors for 3-day ED revisit

To examine the risk factor of group A, a multiple logistic regression analysis was conducted in those discharged from the ED after the initial
visit (Table 3). The following factors were related to more frequent 3-day ED revisit after discharge from the same ED: having a history of
same hospital use (odds ratio [OR] = 1.60, 95% con�dence interval [CI] :1.20-2.13), arriving at the ED by ambulance (OR = 1.62, CI: 1.23-2.12),
having a common problem (e.g., fever, problems with medical devices, and consultations with referrals) (OR = 2.02, CI: 1.45-2.81), and history
of asthma (OR = 1.77, CI: 1.25-2.49).

Table 3 Multiple logistic regression for 3-day ED revisit among patients discharged from ED

 Patients discharged from ED

n = 8,754

OR 95% CI P-value

Women 1.26 (0.99 - 1.60) 0.06

Children 1.01 (0.73 - 1.39) 0.96

Adults (ref.) - -  -

Older adults 0.74 (0.54 - 1.02) 0.07

Using health care services 1.31 (0.82 - 2.07) 0.26

History of same hospital use 1.60 (1.20 - 2.13) <0.01

Presence of economic problem 0.99 (0.39 - 2.55) 0.99

Ambulance 1.62 (1.23 - 2.12) <0.01

Sign Common Problem 2.02 (1.45 - 2.81) <0.01

History of Congestive heart failure 1.46 (1.00 - 2.13) 0.05

History of Renal disease 1.93 (1.16 - 3.20) 0.01

History of Asthma 1.77 (1.25 - 2.49) <0.01

Note: Adjusted by ED month visit and diagnosis of ED discharge.

The risk factors for 30-day ED revisit

To examine the risk factor of group B, a multiple logistic regression analysis was conducted for those who were discharged from the ED after
the initial visit (Table 4). The following factors were related to more frequent 30-day ED revisit after discharge from the same ED: having a
history of same hospital use (OR = 2.88, CI: 2.05-4.04) and using health care services (OR = 2.48, CI: 1.73-3.55).
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Table 4 Multiple logistic regression for 30-day ED revisit among patients discharged from ED

 Patients discharged from ED

n = 8,416

OR 95% CI P-value

Women 0.97 (0.76 - 1.24) 0.83

Children 0.98 (0.68 - 1.42) 0.93

Adults (ref.) - -  -

Older adults 1.04 (0.77 - 1.40) 0.81

Using health care services 2.48 (1.73 - 3.55) <0.01

History of same hospital use 2.88 (2.05 - 4.04) <0.01

Presence of economic problem 1.96 (0.98 - 3.95) 0.06

Ambulance 1.00 (0.74 - 1.33) 0.98

History of Asthma 1.52 (1.09 - 2.12) 0.01

History of solid tumor 1.48 (1.07 - 2.04) 0.02

History of Psychiatric disease 1.52 (1.04 - 2.21) 0.03

Note: Excluding group A. Adjusted by ED visit month and diagnosis of ED discharge.

Discussion
This study investigated the rate of ED revisits its related factors in Japan for the general population among patients discharged from a
university hospital ED. Among 8,754 patients who were discharged from February to December 2013. The 3-day ED revisit rate was 3.9%. Risk
factors of 3-day ED revisit were a history of same hospital use, arriving at the ED by ambulance, presenting a common problem (e.g., fever,
problems with medical devices, and consultations with referrals), and history of asthma. And the 30-day ED revisit rate was 7.8%. The
characteristics of 30-day ED revisit group compared to no revisit group were having a history of same hospital use and using health care
services.

ED revisit rate

The ED revisit rate in this study was 0.6% on the same day, 3.92% within three days, 7.8% within 30 days, and 11.7% within 90 days. In
previous studies, ED revisit rate was 3.1%-13.1% within 3 days, 15.8%-22.4% within 30 days, 22%-34.0% within 90 days [4, 14]. Overall, the ED
revisit rate in this study was lower than those commonly reported.

A previous study reported that the small size of the ED and the absence of a social worker were predictive factors for ED revisits [15]. In
addition, according to a previous study, among patients who revisited the ED within three days after discharge, 32% visited a different ED from
their initial visit [16].

The low rate of ED revisits might be affected by the fact that the hospital was a special function hospital, so some ED discharge patients
might visit other hospitals, general outpatient clinics, or might have died. Additionally, since it was a university hospital, many specialists
available at any given time might have collaborated between departments.

According to previous studies, the revisit rate within three days was considered to be an indicator of the quality of emergency medical care in
other countries [4]. It is important to consider a 3-day ED revisit rate as a quality indicator of ED care in Japan, and it is necessary to explore
the possibility that a 30-day ED revisit rate might be a quality indicator of collaboration of the ED with other community primary care
providers.

The risk factors for 30-day ED revisit after discharge

This study identi�ed risk factors for 3-day ED revisit, and the characteristics of the 30-day ED revisit group compared with no revisit group by
using data at the time of initial ED visit.
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In the Comprehensive Care System in Japan, the number of patients with high medical needs at home is increasing [17]. For an aging society,
transitional care is generally given to inpatients in Japan [17]. The current recommended steps of transitional care are: (1) screening
assessment, (2) deciding on the appropriate level of support, and (3) service adjustment to inpatients upon hospitalization [18]. Thus,
discharged patients may also be considered eligible for such transitional care, but there is no such exact system in Japan. Therefore, it is
strongly recommended taking steps to provide such care for ED patients in order to identify the patient with the information at the time of
initial ED visit to involve them in some intervention.

In what follows, we discuss the data based on Andersen’s behavioral model [12].

Predisposing Characteristics

In this study, having a history of same hospital use was more frequently associated with 3-day ED revisit and 30-day ED revisit. As a
background, the medical insurance system guarantees free access for patients to any domestic hospitals, specialists, and clinics in Japan
[19]. According to a patient behavioral survey, patients select hospitals for reasons such as “introduction by a doctor,” “good accessibility for
transportation,” and “offering highly specialized medical care” [20]. When patients have a history of same hospital use, they can easily choose
to visit the same hospital’s ED, even if the symptoms are unrelated to their chronic diseases. Therefore, even though patients are more inclined
to visit larger hospitals, they should be encouraged to visit the primary emergency institutions of their local government �rst and be ensured
that they will be referred to larger hospitals if required.

Enabling Characteristics

In this study, arriving at the ED by ambulance was associated with higher 3-day ED revisit. A previous study found that arriving at the ED by
ambulance at the initial ED visit, can increase revisit [21]. One possible reason for this is that the experience of ED visit with the support of an
ambulance lowered the psychological hurdle to using ED.

Using health care services (e.g., long-term insurance services and disability certi�cate) was also associated with higher 30-day ED revisit. A
previous study reported that patients who need home care services tend to revisit the ED [22]. Activities of daily living (ADL) in these patients
are often low, they are highly dependent on medical care and use long-term care insurances. A handicapped person should be put in the high-
risk group for ED revisits. Moreover, these people have contact points with some home care providers, who can be trained to be more attentive
and perform regular follow-ups for patients to discover the symptoms earlier. This seems very important for ensuring proper communication
channels between the ED staff and home care providers.

Need Characteristics

In this study, presentation during the ED visit with common problems (e.g., fever, problems with medical devices, and consultations with
referrals) was highly associated with 3-day ED revisit. In previous studies, fever was considered a risk factor for ED revisits [23]. According to
a previous medical records survey in Japan, about half of the pediatric patients visited ED for fever, 20% of which had visited another
pediatrician or another hospital’s ED [24]. We observed that fever was a risk factor even after adjusting for age. As fever is a frequently-
occurring symptom in the ED and many patients are discharged home with fever, it is necessary for ED staff to explain to patients and their
families how to manage a fever at home and when to seek further medical advice.

Having a history of asthma was also signi�cantly associated with more 3-day ED revisit. In a previous study, asthmatic attacks were
considered to be predictors of ED revisit within 72 hours [25]. In this study, the patients not only had asthmatic attack at initial ED revisit, but
also other diagnosis. Patients with a history of asthma in this study might have been part of the group of patients who would more frequently
visit ED.

Limitations

There are two wider limitations to this study. First, this was a retrospective study of old data, implying a limit to the accuracy of data and that
it might not be applicable to the current situation of these years. Second, this was a single-center study, thus, the result may not be
generalized for nationwide or rural areas. Future studies should be designed to follow-up of the actual situation of ED revisits in community
based, including other hospitals.

Contribution to Emergency Nursing Practice

The current state of scienti�c knowledge on patients’ risk factors for 3-day/30-day ED revisit. The main �ndings of this research revealed that
after ED discharge in Japan, factors related to a 3-day ED revisit were: history of same hospital use, arriving by ambulance, having a common
problem, or history of asthma. The factors related to 30-day ED revisit were: using health care services and having a history of same hospital



Page 11/14

use. Key implications for emergency nursing practice from this research are related to the importance of taking care of patients with these
factors during their initial ED visit in clinical and community settings to reduce the high rates of ED revisits.

Further Study

As revealed in this study, ED revisit patients had various predisposing, enabling, and need-based characteristics. Hence, in future studies, it
would be necessary to discover a pattern for reasons for ED revisit among patients, clarifying associated factors with each ED revisit reason.
ED revisit rate should be further assessed by analyzing medical claim data to link them to individuals and clarify patient medical/homecare
services use behavior.

Conclusion
This study identi�ed the �rst statistical evaluation of ED revisit after discharge from the same ED in Japan which was not speci�c to a certain
class of disease or age. Among the patients who were discharged the ED from February to December 2013, 3.9% patients revisited the same
ED within three days, and 7.8% patients revisited within 30 days. The factors related to 3-day ED revisit were history of same hospital use,
arriving at the ED by ambulance, presenting with common problems, and a history of asthma. The factors related to 30-day ED revisit were
history of same hospital use and using health care services. Attention should be paid to patients with these factors during their initial ED visit.
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Figure 2

Transition of emergency department revisits within 90 days after discharge
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