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Background: Emergency department (ED) revisits may be associated with a higher percentage of adverse 
events and increased costs. Our hospital is a university affiliation hospital accepted regional referral 
patients, and located in the region in Taiwan with the highest percentage of elderly people. In this study, 
we attempted to identify whether old age was a risk factor of ED revisit.
Methods: Patients who visited the ED from July 2011 to June 2016 were included. Factors associated 
with revisit were collected from medical information database. A total of 239,405 patients were included 
in our study, with 13,272 having ED revisits within 72 hours. Chi square and independent t test were 
applied for univariable factors, and a logistic regression model was used for multivariable analysis.
Results: Old age (age ≥ 65 years) was found to be a risk factor for ED revisit (odds ratio [OR]: 1.14; 
95% confidence interval [CI]: 1.09–1.19). Diagnosis, pulse rate, diastolic blood pressure, fever, pain 
management, paracentesis, triage level, registration category, male gender, discharge status, and major 
illness may have some effect on ED revisit.
Conclusions: In our patients, old age is a risk factor for ED revisit; however, only a weak association was 
found.
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Introduction
Among patients visiting the emergency depart-

ment (ED), approximately 3.4–5.5% are revisits with-
in 72 hours, and it may increase to 8.2% if including 
those who revisit after visiting the ED at another in-
stitution.1-3 Previous studies found that patients revis-
iting the ED were associated with a higher percentage 
of adverse events and increased costs.3-5 Diagnosis, 
age group and the personal background of patients 

who visited the ED were reviewed.6-8 The character-
istics of revisits were evaluated, and various factors, 
including patient-related, disease-related or medical 
practice-related factors, contributed to ED revisits.2,9

Most concerning were revisits because of medical 
errors.10,11 Patients revisiting the ED also had a higher 
percentage of misdiagnosis or persistent symptoms.12 

Patients revisiting the ED had a complication rate of 
21% (including death), and 12.1% of those compli-
cations were related to inadequate diagnosis during 
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the initial visit.9 Some adverse effects and death were 
preventable, according to a study focusing on ED re-
visit.13 Some strategies to reduce ED revisits included 
risk stratification tools or resources utility adjust-
ment.10,14,15

Our hospital is in south western Taiwan. This 
region has the highest percentage of elderly peo-
ple in Taiwan, and this age group is considered to 
have higher ED revisit and hospital mortality rates.7

However, there was limited data focusing on the ED 
revisits in our region. To improve the outcomes of 
ED patients and combining with the characteristic of 
regional patients, we conducted this study to identify 
whether old age is a risk factor of ED revisits. Thus, 
we may conduct more researches and strategy to the 
issue of ED revisits.

Methods
Patient Selection

Our hospital is in south western Taiwan. In 
this region, Chiayi County, the percentage of elderly 
residents is the highest in Taiwan.16 Our hospital is a 
university-affi liated general hospital, and we receive 
regional referral patients. Approximately 70,000 pa-
tients visit our ED annually, and approximately 3.5% 
are revisits. There are 1,300 acute care beds and 100 
beds in the intensive care units (ICUs) in the hospital. 

We defi ned elderly as age ≥ 65 years. To identify the 
association between elderly patients and ED revisit 
within 72 hours, the study included patients who vis-
ited our ED from July 2011 to June 2016. Each ER 
visit was calculated as an independent data. Patients 
who revisited our ED for non-medical problems were 
excluded. Because these patients usually did not 
revisit the ED within 72 hours, we also excluded pa-
tients who visited the ED and (1) died at ED; (2) were 
subsequently admitted to our ward or ICU; (3) were 
referred to other hospitals (Fig. 1).

The present study was approved by the Insti-
tutional Review Board (IRB) of our hospital (No. 
201700002B0). Under the approval of IRB, informed 
consent was not necessary because this study was a re-
spectively medical chart review study from databank.

Data Analysis
Information about patient personal profiles, 

presenting conditions, laboratory data, examination 
reports, medications, surgical procedures, medical 
managements, clinical course, discharge status and 
subsequent medical condition was extracted from 
our electrical medical record system. We defined 
these variables as follows: body temperature, body 
temperature recorded by ED triage; systolic blood 
pressure, systolic blood pressure recorded by ED tri-
age; diastolic blood pressure, diastolic blood pressure 

Fig. 1. Flow chart of patient selection.
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recorded by ED triage; pulse rate, pulse rate recorded 
by ED triage; against advice discharge (discharge 
status), leave ED against medical advice; escape (dis-
charge status), leaving ED without notification; fever, 
body temperature ≥ 38.0°C record by ED triage; ab-
normal Glasgow Coma Scale (GCS) score, GCS score 
recorded by ED triage less than 15; major illness, 
major illness designated by Taiwan National Health 
Insurance Administration; diagnosis, ED diagnosis 
code of the International Statistical Classification of 
Disease and Related Health Problems (ninth revision). 
In our information system, a major diagnosis should 
be assigned for each patient, and we adopted the ma-
jor diagnosis for further diagnosis classification.

Because risk factors of revisit were our major 
concern, the above variables were extracted from med-
ical records from initial ED visits. All ED visits were 
divided into two groups on the basis of revisiting or not 
revisiting the ED within 72 hours. Differences between 
the two groups were assessed using the chi-square test 
for categorical variables, and the independent t test was 
used to analyse the differences for continuous vari-
ables. The logistic model was applied for variables with 
p-value less than 0.1 for the differences between the 
two groups. Because old age was the major factor to be 
identify, this factor was put into the logistic regression 
model. The odds ratio for factors influencing outcome 
was estimated by logistic regression.

All statistical assessments were two-sided and 
evaluated at the 0.05 level of significant difference. 
Statistical analysis was performed using statistical 
analysis software (SAS) version 9.4 (SAS Institute, 
Inc., Cary, NC, US).

Results
As shown in Table 1, continuous factors including 

mean body temperature, pulse rate and diastolic blood 
pressure were factors with a statistically significant 
difference. Categorical factors are showed in Table 2; 
male gender, registration category, discharge status, tri-
age level, fever, pain management, paracentesis, major 
illness, abnormal GCS score, diagnosis of infectious 
and parasitic diseases, diagnosis of neoplasms, diag-
nosis of nervous system and sense organs, diagnosis of 
diseases of respiratory system, diagnosis of mental be-
havior and neurodevelopmental disorders and diagnosis 
of injury and poisoning showed significant differences 
between the two groups. We performed logistic regres-
sion to analyse these factors. In Table 3, age ≥ 65 years 
(odd ratio OR: 1.14, 95% CI 1.09–1.19), male gender 
(OR: 1.40), discharge against medical advice (OR: 1.93, 
ref. normal discharge) or escape (OR: 1.94, ref. normal 
discharge), triage level (Level 1 OR: 1.65, Level 2 OR: 
1.70, Level 3 OR: 1.85, Level 4 OR: 2.36, all com-
pared to Level 5), fever (OR: 1.28), pain management 
(OR: 2.19), paracentesis (OR: 1.70), major illness (OR: 
1.63), pulse rate (OR: 1.01), diastolic blood pressure 
(OR: 1.00), diagnosis of infectious and parasitic diseas-
es (OR: 1.16) and diagnosis of neoplasms (OR: 1.41) 
were factors related to revisit within 72 hours. Patients 
with ED registration categories of trauma (OR: 0.48, 
ref. adult non-trauma), initial diagnosis of nervous sys-
tem and sense organs (OR: 0.56) or injury and poison-
ing (OR: 0.54) were less likely to revisit the ED within 
72 hours.

Discussion
This study was conducted to evaluate whether 

old age is a risk factor associated with revisit to the 
ED within 72 hours. In this study, old age is an isolat-
ed risk factor for ED revisit within 72 hours; however, 
this factor has weak association to ED revisit (OR 

Table 1.	 The comparison of continuous variables between revisit group and non-revisit group

Total
(n = 239,405)

Revisit group
(n = 13,272)

Non-revisit group
(n = 226,133)

p value

Age (years) 44.16 (26.45) 44.49 (26.79) 44.14 (26.43) 0.14
Body temperature (°C) 36.52 (0.867) 36.66 (0.990) 36.5 (0.860) < 0.01*

Pulse rate (bpm) 93.23 (24.17) 99.39 (26.60) 92.87 (23.97) < 0.01*

Systolic blood pressure (mmHg) 140.30 (30.17) 140.19 (30.96) 140.31 (30.12) 0.67
Diastolic blood pressure (mmHg) 85.48 (16.45) 86.05 (17.00) 85.44 (16.42) < 0.01*

All data was expressed as mean (standard deviation).
*Significantly different (p < 0.05).
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Table 2.	 The comparison of categorical variables between revisit group and non-revisit group

Total
(n = 239,405)

Revisit group
(n = 13,272)

Non-revisit group
(n = 226,133)

p value

Sex < 0.01*

Male 126,845 (52.98) 8,168 (61.54) 118,677 (52.48)
Female 112,560 (47.02) 5,104 (38.46) 107,456 (47.52)

Age ≥ 65 years 65,866 (27.51) 3,688 (27.79) 62,178 (27.50) 0.47
Registration category < 0.01*

Adult, non-trauma 155,608 (64.50) 9,607 (72.39) 146,001 (64.56)
Trauma 39,397 (16.46) 680 (5.12) 38,717 (17.12)
Pediatric 44,306 (18.51) 2,982 (22.47) 41,324 (18.27)
Obstetrics, antepartum 94 (0.04) 3 (0.02) 91 (0.04)

Discharge status < 0.01*

Normal discharge 229,197 (95.74) 12,184 (91.8) 217,013 (95.97)
Against advice discharge 9,712 (4.06) 1,038 (7.82) 8,674 (3.82)
Escape 496 (0.21) 50 (0.38) 446 (0.20)

Triage < 0.01*

Level 1 5,098 (2.13) 400 (3.01) 4,698 (2.08)
Level 2 22,322 (9.32) 1,243 (9.37) 21,079 (9.32)
Level 3 180,091 (75.20) 9,856 (74.23) 170,235 (75.28)
Level 4 27,797 (11.61) 1,697 (12.79) 26,121 (11.55)
Level 5 4,097 (1.71) 97 (0.73) 4,000 (1.77)

Fever 19,170 (8.01) 1,755 (13.22) 17,415 (7.70) < 0.01*

Pain management, 55,095 (23.01) 4,679 (35.25) 50,416 (22.29) < 0.01*

Paracentesis 1,524 (0.64) 161 (1.21) 1,363 (0.60) < 0.01*

Major illness 10,078 (4.21) 1,036 (7.81) 9,042 (4.00) < 0.01*

Diagnosis group of ICD
Infection 6,081 (2.54) 499 (3.76) 5,582 (2.47) < 0.01*

Neoplasms 3,021 (1.26) 238 (1.79) 2,638 (1.17) < 0.01*

Endocrine 2,976 (1.24) 173 (1.30) 2,803 (1.24) 0.52 
Blood 668 (0.28) 41 (0.31) 627 (0.28) 0.50 
Mental 2,053 (0.86) 140 (1.05) 1,913 (0.85) 0.01*

Nervous 7,870 (3.29) 218 (1.64) 7,652 (3.38) < 0.01*

Circulatory 6,028 (2.52) 310 (2.34) 5,718 (2.53) 0.17 
Respiratory 27,343 (11.42) 1,967 (14.82) 25,376 (11.22) < 0.01*

Digestive 23,082 (9.64) 1,315 (9.91) 21,767 (9.63) 0.28 
Injury 43,634 (18.23) 819 (6.17) 42,815 (18.93) < 0.01*

Abnormal GCS score 7,482 (3.13) 371 (2.80) 7,111 (3.14) 0.03*

All data was expressed as number (%).
Significantly different (p < 0.05).
Blood: diseases of the blood and blood-forming organs; Circulatory: diseases of the circulatory system; Digestive: diseases of the digestive 
system; Endocrine: endocrine, nutritional and metabolic diseases, and immunity disorders; GCS: Glasgow Coma Scale; ICD: The International 
Statistical Classification of Disease and Related Health Problems; Infection: infectious and parasitic diseases; Injury: injury and poisoning; Men-
tal: mental, behavioral and neurodevelopmental disorder; Nervous: diseases of the nervous system and sense organs; Respiratory: diseases of the 
respiratory system.
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1.14) even though previous studies disagreed whether 
old age was a risk for ED revisit within 72 hours.17 
Besides elderly patients may more likely to revisit ED 
within 72 hours, these patients may also need more 
frequent hospital admission and longer lengths of stay 
in the ED, which may contribute to ED overcrowd-
ing.18,19

In addition to old age, we found additional fac-
tors that may be associated with ED revisits. Male 
patients were more likely to have ED revisits. Similar 
findings were found in another study,17 but specific 

etiology needed further study to explain the reason. 
Triage level of the initial ED visit may be a factor in 
ED revisit. Diagnosis at the initial ED visit may also 
influence the rate of subsequent ED revisit, and this 
finding was also reported in a previous study.7 In our 
study, patients with a particular diagnosis, such as 
neoplasms, at the initial ED visit may have a higher 
revisit rate, but an initial ED diagnosis of injury or 
neurologic diseases was found to have a lower rate for 
ED revisit. Patients with a major illness, as designated 
by the National Health Insurance Administration in 

Table 3.	 The odd ratio for factors associated revisit within 72 hours, calculated by logistic regression model

OR (95% CI) p value
Sex, male 1.40 (1.35–1.46) < 0.01* 
Registration category (adult, non-trauma)

Trauma 0.48 (0.43–0.53) < 0.01* 
Pediatric 1.04 (0.98–1.11) 0.20
Obstetrics, antepartum 0.89 (0.28–2.81) 0.84

Discharge status (normal discharge)
Against advice discharge 1.93 (1.80–2.06) < 0.01*

Escape 1.94 (1.47–2.62) < 0.01*

Triage (level 5)
Level 1 1.65 (1.31–2.08) < 0.01*

Level 2 1.70 (1.37–2.10) < 0.01*

Level 3 1.85 (1.51–2.27) < 0.01*

Level 4 2.36 (1.91–2.90) < 0.01* 
Fever 1.28 (1.20–1.36) < 0.01*

Pain management 2.19 (2.10–2.29) < 0.01* 
Paracentesis 1.70 (1.43–2.02) < 0.01*

Major illness 1.63 (1.51–1.76) < 0.01*

Diagnosis group of ICD
Infection 1.16 (1.05–1.27) < 0.01*

Neoplasms 1.41 (1.26–1.59) < 0.01*

Mental 1.13 (0.95–1.35) 0.18
Nervous 0.56 (0.49–0.65) < 0.01*

Respiratory 1.01 (0.96–1.07) 0.61
Injury 0.54 (0.49–0.60) < 0.01*

Abnormal GCS score 0.93 (0.83–1.04) 0.20
Pulse rate 1.01 (1.01–1.01) < 0.01*

Diastolic blood pressure 1.00 (1.00–1.00) < 0.01*

Age ≥ 65 years 1.14 (1.09–1.19) < 0.01*

*Significantly different (p < 0.05).
CI: confidence interval; GCS: Glasgow Coma Scale; ICD: The International Statistical Classification of Disease and Related Health Problems; 
Infection: infectious and parasitic diseases; Injury: injury and poisoning; Mental: mental, behavioral and neurodevelopmental disorder; Nervous: 
diseases of the nervous system and sense organs; OR: odd ratio; Respiratory: diseases of the respiratory system.
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Taiwan, also have a higher ED revisit rate. We con-
sidered patients with major illness and/or neoplasm 
more likely to revisit the ED due to influences of the 
disease or complications of treatments.

Although patients with an initial diagnosis of 
infectious disease had weakly impact to ED revisit, 
patients with high body temperature at triage during 
the initial ED visit were more likely to revisit. A simi-
lar finding was also noted in a previous study.20 Some 
patients with infectious disease may not need to be 
admitted to the hospital, but they will have fever for 
days. These patients may return to the ED if they still 
have fever after discharge during the course of their 
disease. Some may develop complications and need 
admission, but others may not require another ED 
visit. Follow-up in the clinic or outpatient department 
may prevent unnecessary ED revisits in this patient 
group.

Discharge status may also be a risk factor for 
ED revisit. We found that patients with discharge sta-
tus of against medical advice or discharge by leaving 
the ED without notification (escape) had a higher 
chance for ED revisit. A previous study also found 
that patients leaving the ED against medical advice 
had a higher percentage of subsequent ED revisits and 
admissions.21 These patients possibly did not receive 
a complete risk survey or adequate treatment. They 
may need further medical attention and tend to use 
ED resources with return visits.

We also found that patients who needed pain 
management and paracentesis visited the ED more fre-
quently. Some patients visited the ED for issues such 
as pain management, paracentesis for symptom relief, 
or nasogastric tube replacement. These procedures may 
also be available in an outpatient clinic; however, pa-
tients and family tend to visit the ED for convenience 
and saving time. This behavior may relate to the lim-
ited cost in Taiwan for patients and families to visit 
the ED. In Taiwan, most medical costs are covered by 
national health insurance, which may influence the way 
patients access medical care.

There are some limitations to this study. Our 
data may not be applicable to other medical institu-
tions because there may be differences in culture and 
habits of access to medical services. National health 
insurance in Taiwan provides easily available care 
and limited co-payments, which may encourage pa-
tients to visit the ED with non-emergent or non-acute 
complaints. Another limitation is the manner of data 
collection. Our data was collected from our medical 

information database, which has some challenges in 
extracting data. Setting search criteria and clarifying 
the accuracy of extracted data can be difficult.

Conclusions
In our study, we found that old age is a risk factor 

for ED revisit, although it was a weak association. We 
also found some risk factors regarding revisit to the 
ED. To improve the quality of ED care, we suggest that 
further study regarding ED revisit is warranted.
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