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Abstract
Background: The purpose of this study was to investigate the primary factors asso-
ciated with inappropriate out-of-hours emergency department (ED) use by patients 
with nonurgent conditions.
Methods: We compared patients with nonurgent conditions who made inappropri-
ate, out-of-hours ED visits to patients who visited an acute care hospital during day-
time consultation hours between May 30 and October 16, 2014, in terms of patient 
characteristics and reasons for consultation. Our goal was to identify factors associ-
ated with inappropriate ED use, defined as an out-of-hours, nonurgent, and unneces-
sary visits.
Results: We analyzed data from 84 patients who made inappropriate use of out-of-
hours emergency care and 147 patients who sought care during regular consultation 
hours. In the inappropriate use group, “desire to be cured quickly” was the most com-
mon reason. Acute upper respiratory infection, acute gastroenteritis, and primary 
headache comprised 51.1% of diagnoses in the inappropriate use group. One factor 
associated with inappropriate use was two or more previous out-of-hours ED visits 
(odds ratio (OR) 3.19; 95% confidence interval (CI) 1.22-8.31) (reference: 0 visits).
Conclusions: Patients with two or more previous out-of-hours ED visits were more 
than three times as likely to inappropriately use the ED compared to patients who 
had not visited the ED at all in the past 3 years.
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1  | INTRODUC TION

Inappropriate out-of-hours use of the emergency department (ED) 
by patients with nonurgent conditions has become a problem in 

terms of increased medical expenses, crowding of emergency facil-
ities,1 and burden placed on medical service providers.2 To properly 
address the problem of inappropriate ED use, associated factors and 
context require investigation.
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Previous studies3,4 showed that young age, lack of access to a 
primary care provider, dissatisfaction with the regular source of care, 
and anxiety and/or depression were factors contributing to nonur-
gent use of emergency medical care. However, the results of these 
studies were inconsistent.

To identify inappropriate use of EDs, previous studies defined 
medical urgency using criteria such as triage performed by nurses 
prior to physician consultation,5,6 patient self-reports of severity and 
necessity,7,8 and whether or not hospitalization was necessary.9,10 
However, it is possible that patients who do not meet these criteria 
also require appropriate ED use.

Despite the fact that the above criteria are inadequate for iden-
tifying inappropriate use, a systematic review identified no studies 
that examined the judgment of the physicians in charge of patient 
consultations.3 The purpose of our study was to identify factors 
related to inappropriate ED use by comparing patients who sought 
medical care during regular consultation hours with those who vis-
ited EDs for out-of-hours care.

1.1 | Study design and setting

This observational study was performed at Tsukuba Medical Center 
Hospital between May 30 and October 16, 2014. Tsukuba Medical 
Center Hospital is an acute care hospital located in a city in Ibaraki 
Prefecture. It has 453 beds and an emergency and critical care center. 
Since February 2006, all ambulatory emergency patients have been 
triaged by trained nurses to determine which patients are prioritized 
for physician consultation.11 Out-of-hours, all ambulatory patients 
are triaged and then the emergency physician on duty consults with 
patients. In contrast, during regular consultation hours on weekdays, 
general physicians consult with ambulatory patients in the general 
medicine department. This study was approved by the Tsukuba 
Medical Center Hospital Ethics Committee on June 18, 2013.

1.2 | Study subjects

Subjects consisted of adult ambulatory patients who visited the ED 
between 17:30 and 22:00 on weekday evenings and patients who 
had an initial consultation with the department of general medicine 
during regular consultation hours on a weekday. Regular consulta-
tion hours at this hospital end at 17:30, while most regional out-of-
hours clinics are open until 22:00.

The inclusion criteria consisted of the following: ≤3 days since 
symptom onset, The Japan Triage and Acuity Scale (JTAS)12 Level 
4 or 5, chief complaint not related to traumatic injury, ambulatory 
status, and patient age ≥ 20 years.

The exclusion criteria consisted of the following: physician judg-
ment of the inappropriateness of requesting study participation 
because of patient condition or other factors, dementia, difficulty 
understanding Japanese, withholding of consent, and hospitalization 
or referral to another medical facility.

JTAS is an ED urgency evaluation system based on the Canadian 
Triage and Acuity Scale (CTAS). JTAS is used prior to consultation as 

a support system to determine each patient's level of urgency and to 
determine the priority for consultation. Patients are placed into one of 
five levels: Level 1—resuscitation; Level 2—emergent; Level 3—urgent; 
Level 4—less urgent; and Level 5—nonurgent. Level 4 corresponds to 
conditions that would benefit from intervention or reassurance within 
1-2 hours because of factors such as patient age, distress, or poten-
tial for deterioration or complications. Level 5 corresponds to acute 
but nonurgent conditions as well as part of chronic problems. The ex-
pected hospitalization rate for CTAS Level 4 is between 3% and 10%, 
while that for Level 5 ranges from 1% to 4%.13 Since JTAS levels 1, 2, 
and 3 correspond to conditions in which emergency care is certainly 
appropriate, this study was limited to patients at JTAS levels 4 and 5.

1.3 | Measurements

Self-administered questionnaires were filled out by the patient and at-
tending physician. The patient questionnaire collected data on patient 
characteristics (marital status, education level, number of cohabitants, 
and occupation), activities related to medical treatment (number of 
out-of-hours ED visits in the past 3 years, presence or absence of a 
primary care physician, regular clinic visits, and presence or absence of 
out-of-hours primary care clinics provided by municipal or local medi-
cal associations), the Hospital Anxiety and Depression Scale (HADS),14 
and reasons for consultation. HADS was developed by Zigmond et al. 
as a self-administered questionnaire to screen for anxiety and depres-
sion in patients with physical symptoms.14 It consists of anxiety and 
depression subscales, each with seven items. Each item is scored from 
0 to 3; each subscale has a score interval between 0 and 21. A cut-off 
score of 8 was used in this study to indicate anxiety and depression. A 
Japanese version of HADS was validated in a previous study.15

Regarding reasons for consultation, 12 choices, such as “desire 
to be cured quickly,” “wanted a prescription,” and “suggested by 
others,” were developed by the study authors based on prior re-
search.16,17 We included a 12th item, “inability to take time off from 
school or work during the day” to determine whether out-of-hours 
emergency care use was a matter of personal convenience. Only ED 
patients were asked about the 12th item. Answers for each choice 
were scored on a four-point Likert scale of absolutely not, no, some-
what, or yes (Data S1 and S2).

The physician questionnaire collected data regarding patient 
gender and age, JTAS triage level, duration since symptom onset (few 
hours, half a day, 1 day, or 2-3 days), and information from the medical 
consultation (chief complaint; diagnoses; whether treatment, labo-
ratory testing, or imaging was performed; and whether a prescrip-
tion was given). JTAS assessment was performed in accordance with 
guidelines by a triage nurse for out-of-hours emergency care and by 
the attending physician for initial visits at the department of general 
medicine during normal consultation hours. In order to identify in-
appropriate use, physicians made a determination after consultation 
regarding whether it was necessary to use out-of-hours emergency 
medical care only for patients who visited the ED (Data S3 and S4).

Patient questionnaires were distributed by an emergency visit 
assistant for out-of-hours visits and by the attending physician for 
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visits during consultation hours. Physician questionnaires were dis-
tributed by an emergency visit assistant for out-of-hours visits and 
by an outpatient assistant for visits during consultation hours.

1.4 | Statistical analysis

In order to compare inappropriate out-of-hours use of ED and regu-
lar consultation hour use, we defined the inappropriate use and 
consultation hour groups as follows: The inappropriate use group 
consisted of patients whose use of out-of-hours ED was determined 
by the attending physician to be unnecessary. The consultation hour 
group consisted of patients who initially visited the department of 
general medicine during weekday daytime consultation hours. The 
four-point Likert scale for reasons for consultation was condensed 
to a two-point scale by combining “absolutely not” and “no” re-
sponses as “no” and “somewhat” and “yes” responses as “yes.” The 
two groups were compared using Student's t test for continuous var-
iables and the chi-squared test for categorical variables. We used lo-
gistic regression to identify factors associated with inappropriate ED 
use. Independent variables consisted of demographic variables and 
variables that achieved P values of < 0.10 in the univariate analysis. 
The inclusion of independent variables in the multivariate analysis 
also took into consideration the number of patients in each group 
and the relationship between independent and dependent variables. 
Pearson's correlation analysis was performed between independ-
ent variables. Logistic regression results are presented as odds ra-
tios (ORs) and 95% confidence intervals (CIs). A P value < 0.05 was 
considered to be statistically significant. All statistical analyses were 
performed using SPSS version 25 (IBM Corp, Armonk, NY, USA).

1.5 | Sample size

This research sought to analyze the causes of inappropriate use with 
logistic regression. The model assumptions consisted of eight explan-
atory variables. Thus, a rough estimate of 80 (8 × 10) participants 
was determined to be the necessary sample size. Estimating a valid 
response rate of 80%, the necessary sample size was set at 100.18

2  | RESULTS

A total of 413 patients met the inclusion criteria, which included 147 
out-of-hours ED patients and 266 patients who initially visited the 
department of general medicine during regular consultation hours. 
There was no duplication of patients. Owing to staff workload, 35 and 
100 patients in the two groups, respectively, were unable to complete 
the questionnaire. In addition, four and 19 patients, respectively, were 
excluded from the study because of withholding of consent, hav-
ing a traumatic injury as the chief complaint, hospitalization, having 
dementia, or failure to answer the questionnaire. For out-of-hours 
emergency consultation, 24 patients whose use was determined to be 
appropriate by the attending physician were also excluded. Analysis 
was conducted on the remaining 84 patients in the inappropriate use 
group and 147 patients in the consultation hour group (Figure 1).

2.1 | Characteristics of study participants

The two groups had no significant differences in age, gender, having 
their own primary care physician, or awareness of out-of-hours pri-
mary care clinics provided by municipal or local medical associations. 
Anxiety and depression were identified in around 20% of patients 
in each group, with no significant difference between them. In the 
inappropriate use group, 98.8% of patients were classified at JTAS 
Level 4 (less urgent), which was a much higher proportion than the 
57.1% in the consultation hour group (P < 0.0001). Regarding dura-
tion since symptom onset, 38.6% of the inappropriate use group had 
a duration of a few hours, 26.5% had half a day, 25.3% had 1 day, and 
9.6% had 2-3 days compared with 9.7%, 11.1%, 30.6%, and 48.6%, 
respectively, in the consultation hour group (P < 0.0001) (Table 1).

2.2 | Diagnoses and procedures

The five most prevalent diagnoses were the same in both groups: 
acute upper respiratory infection, acute gastroenteritis, primary 
headache, musculoskeletal disorder, and unspecified abdominal pain 
(Table 1).

F I G U R E  1   Study flowchart



     |  149MIYAZAWA et Al.

In the inappropriate use group, 69.9% of patients received prescrip-
tions and 18.1% underwent imaging studies, compared with 69.4% 
and 23.3% in the consultation hour group, respectively, indicating no 
significant difference. Laboratory testing was performed in 13.3% of 
patients in the inappropriate use group, a significantly lower rate than 
the 31.5% in the consultation hour group (P = 0.002) (Table 1).

2.3 | Reasons for consultation

The reasons for consultation in both groups were, in order of preva-
lence, “desire to be cured quickly,” “wanted a doctor's opinion,” and 
“wanted to know whether the condition was serious.” The first two 
reasons were endorsed by more than 90% of patients in both groups. 
There was no significant difference between the two groups. 

Importantly, 38.7% of patients in the inappropriate use group indi-
cated “inability to take time off from school or work during the day” 
as a reason (Table 2).

2.4 | Previous experience with out‐of‐hours 
ED visits

In the inappropriate use group, 45.7% had no previous out-of-
hours ED visits at any hospital in the preceding years, 21.4% 
had one previous visit, and 32.9% had 2 or more previous vis-
its, compared with 58.0%, 28.0%, and 14.0% in the consultation 
hour group, respectively. The number of previous ED visits was 
significantly associated with being in the inappropriate use group 
(P = 0.006) (Figure 2).

Inappropriate use 
group (n = 84)

Consultation hour 
group (n = 147) P value

Male gender, n (%) 51 (60.7) 76 (51.7) 0.19

Age, mean ± SD 43.5 ± 18.5 44.3 ± 17.6 0.75

Triage level, n (%)

 4 (less urgent) 83 (98.8) 84 (57.1) <0.0001

 5 (nonurgent) 1 (1.2) 63 (42.9)

Duration since symptom onset, n (%)

 A few hours 32 (38.6) 14 (9.7) <0.0001

 Half a day 22 (26.5) 16 (11.1)

 1 d 21 (25.3) 44 (30.6)

 2-3 d 8 (9.6) 70 (48.6)

Has a primary care physician, n (%) 37 (54.4) 65 (46.8) 0.30

Regular clinic visits, n (%) 24 (34.8) 51 (37.0) 0.76

Out-of-hours primary care clinic provided by a municipal or local medical association, n (%)

 Presence 35 (51.5) 79 (56.4) 0.79

 Absence 17 (25.0) 32 (22.9)

 Does not know 16 (23.5) 29 (20.7)

Anxiety, n (%) 17 (26.6) 30 (22.1) 0.48

Depression, n (%) 15 (23.1) 30 (22.2) 0.89

Lives with others, n (%) 57 (83.8) 106 (77.4) 0.28

Diagnosis, n (%)

 Acute upper respiratory 
infection

18 (21.4) 21 (14.3) 0.44

 Acute gastroenteritis 16 (19.0) 30 (20.4)

 Primary headaches 9 (10.7) 13 (8.8)

 Musculoskeletal disorders 5 (6.0) 14 (9.5)

 Unspecified abdominal pain 5 (6.0) 4 (2.7)

 Other 31 (36.9) 65 (44.2)

Laboratory testing was performed, 
n (%)

11 (13.3) 46 (31.5) 0.002

Imaging was performed, n (%) 15 (18.1) 34 (23.3) 0.36

Received prescriptions, n (%) 58 (69.9) 102 (69.4) 0.94

Note: The chi-squared test was used for categorical variables, and Student's t test was used for 
continuous variables.
Abbreviation: SD, standard deviation.

TA B L E  1   Patient characteristics 
(n = 231)
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2.5 | Factors related to inappropriate use

We performed a multivariate analysis to identify factors related to 
inappropriate use. Logistic regression analysis was performed for 
inappropriate use, with independent variables of gender, age, pres-
ence of a primary care physician, duration since symptom onset 
(condensed to a two-point scale, specifically “shorter than 1 day” 
and “1 day or more”), and reasons for consultation with P < 0.10 in 
the univariate analysis (“wanted a doctor's opinion,” “desire for treat-
ment by a specialist”), and number of out-of-hours ED visits in the 
past 3 years. The JTAS triage level could not be adopted as an in-
dependent variable in multivariate analysis because there was only 
one JTAS triage Level 5 patient in the inappropriate use group. In 
the univariate analysis, there was a significant difference in the rate 
of laboratory testing between the two groups. However, the deci-
sion to perform laboratory testing was made by the same physicians 
who decided whether the visit was appropriate or not. Since both 

judgments were considered to be related, we did not adopt the pres-
ence or absence of laboratory testing as an independent variable in 
multivariate analysis. The correlation coefficient between variables 
was less than 0.4. Having two or more prior out-of-hours ED visits in 
the past 3 years was identified as a factor for inappropriate use (OR 
3.19; 95% CI 1.22-8.31) (reference: 0 visits). Duration since symptom 
onset of shorter than 1 day was correlated with inappropriate use 
(OR 5.35; 95% CI 2.58-11.11) (reference: 1 day or more) (Table 3).

3  | DISCUSSION

Our research identified characteristics and reasons associated with 
inappropriate out-of-hours use of EDs by patients with nonurgent 
conditions. Patients with two or more previous out-of-hours visits to 
the ED were more than three times as likely to inappropriately use 
out-of-hours emergency medical care. Research shows that many 

Inappropriate use 
group (n = 84)

Consultation hour 
group (n = 147) P value

Desire to be cured quickly, n (%) 62 (92.5) 134 (96.4) 0.23

Wanted a doctor's opinion, n (%) 58 (90.6) 135 (96.4) 0.09

Wanted to know whether the  
condition was serious, n (%)

52 (83.9) 109 (82.0) 0.74

Condition was not improving, n (%) 50 (80.6) 96 (72.2) 0.20

Wanted a prescription, n (%) 46 (76.7) 97 (73.5) 0.64

Wanted laboratory tests done, n (%) 41 (65.1) 98 (74.2) 0.19

Desire for treatment by a specialist, 
n (%)

35 (59.3) 94 (71.8) 0.09

Recommended by others, n (%) 27 (45.8) 56 (44.4) 0.87

Over-the-counter medicine was not 
working, n (%)

21 (35.6) 37 (29.6) 0.41

Wanted to know if I could attend 
work, school, or events, n (%)

14 (24.1) 34 (27.0) 0.68

Wanted an intravenous drip, n (%) 12 (20.7) 15 (12.1) 0.13

Inability to take time off from school 
or work during the day, n (%)a

24 (38.7) -

Note: The chi-squared test was used for all comparisons.
aThis item was analyzed in the inappropriate use group only. 

TA B L E  2   Reasons for consultation 
(n = 231)

F I G U R E  2   Number of out-of-hours 
emergency department visits in the past 
3 y. The chi-squared test was used to 
compare the three groups
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frequent users of emergency care are heavy users of primary care 
and other hospital services,19 which suggests the possibility that 
many cases of inappropriate use are by the same individuals. Instead 
of a broad, general effort to prevent inappropriate use, a campaign 
targeted at heavy users of medical services might be more effective.

Approximately 40% of patients in the inappropriate use group 
indicated “inability to take time off from school or work during the 
day” as a reason for their consultation, suggesting inappropriate ED 
use might be a matter of personal convenience. However, this was 
just a descriptive finding since the question was posed only to out-
of-hours ED patients. In a study from Spain, “ease of emergency care 
use” was listed as a reason for consultation by 23.7% of patients,17 
while a study from the United States reported that 31% of patients 
used emergency medical care because “appointments were not re-
quired.”20 In these countries, the rules and procedures for schedul-
ing appointments during daytime hours might contribute to the use 
of emergency care as a matter of convenience. Owing to differences 
between systems and patient populations studied, a direct compar-
ison is not possible. Although Japan has a healthcare system that 
emphasizes free access to daytime consultation, it is considered a 
serious problem that approximately 40% of patients who visited the 
ED outside of regular consultation hours did so for their personal 
convenience.

The most common reasons for ED consultation were “desire to 
be cured quickly,” “wanted a doctor's opinion,” “wanted to know 
whether the condition was serious,” and “condition was not improv-
ing.” In a previous study from Japan, “condition was not improving” 
was the most common reason for using emergency medical care.15 
Furthermore, the three most common diagnoses for patients in the 

inappropriate use group, totaling 51.1%, were acute upper respira-
tory infection, acute gastroenteritis, and functional headaches. Even 
though such self-limited conditions accounted for more than half of 
the patient visits in the inappropriate use group, 76.7% of patients 
indicated “wanted a prescription” as a reason for their consultation. 
Although the two groups did not differ in terms of diagnoses or 
reasons for consultation, duration since symptom onset of shorter 
than 1 day was correlated with inappropriate ED use. These results 
suggest that while some patients can wait until consultation hours 
to see doctors, others are unable to wait despite having only mild 
symptoms. This may be related to problems with the high frequency 
of inappropriate ED use in Japan. This is due not only to patient-re-
lated factors but also to other issues as well. First, there is no re-
striction on hospital visits. Collecting additional copayment from 
patients without referrals is effective in suppressing consultations,21 
but potential risks to patients must be considered. Next, physicians’ 
explanations about illnesses and preventive measures are insuffi-
cient, given that patients used the ED because they did not know the 
natural course of self-limited conditions as described above. But it is 
a burden for physicians to provide complete information in the ED. 
It might be desirable for primary care physicians to regularly provide 
patients with explanations about the natural course of self-limited 
conditions, self-medication, and situations when a consultation is 
appropriate.

Our study results did not confirm a relationship between anxi-
ety and/or depression and inappropriate out-of-hours ED use. The 
relationship between anxiety and depression and use of emergency 
medical care has been investigated in previous studies in other coun-
tries.4,22 This may be due to factors such as the need for appoint-
ments and other limitations in those countries making it easier for 
patients with anxiety and/or depression to seek a quick consultation 
in the ED, whereas in Japan the system of free access allows patients 
to easily seek daytime consultations. The inappropriate use group 
may perceive differences between care during regular consultation 
hours and out-of-hours emergency care. Therefore, it might be im-
portant for the public to be informed of the differences between 
care during consultation hours and out-of-hours emergency medical 
care.

Regarding access to emergency and regional medical services, 
one study suggests that access to a primary care clinic helps pre-
vent some inappropriate use of ambulance services.23 In our study, 
however, approximately 50% of patients in the inappropriate use 
group were aware of an out-of-hours primary care clinic provided by 
a municipal or local medical association. Our study also found that 
almost 70% of patients desire laboratory tests. When combined with 
the lack of such capabilities at many out-of-hours facilities, these pa-
tients might opt to visit an ED from the start.

Based on the judgment of physicians in charge of patient con-
sultations, approximately 20% of study patients using out-of-hours 
EDs and who were triaged at levels 4 or 5 were in fact visiting ap-
propriately. By removing them from the analysis, we believe we were 
able to more accurately evaluate the patients in the inappropriate 
use group.

TA B L E  3   Factors associated with inappropriate use of the 
emergency department (n = 178)

OR 95% CI P value

Male gender 1.32 0.63-2.76 0.46

Age (y) 1.01 0.98-1.03 0.71

Has a primary care 
physician

1.45 0.62-3.41 0.39

Duration since symptom onset

 Shorter than 1 d 5.35 2.58-11.11 <0.0001

 1 d or more Reference

Reason for consultation

 Wanted a doctor's 
opinion

0.23 0.05-1.02 0.053

 Desire for treatment 
by a specialist

0.52 0.24-1.12 0.095

Number of out-of-hours emergency department visits in the past 3 y

 0 Reference

 1 0.96 0.39-2.31 0.92

 ≥2 3.19 1.22-8.31 0.018

Note: The analysis was performed on a total of 178 subjects; 53 sub-
jects were excluded due to insufficient data.
Abbreviations: CI, confidence interval; OR, odds ratio.
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Our study has several limitations. First, it involved a single facil-
ity, and the generalizability of results to other settings needs to be 
carefully considered. However, these results could apply to clinical 
settings responsible for regional emergency medical care. Next, this 
study was potentially underpowered to demonstrate differences in 
characteristics or reasons for consultation between the inappro-
priate use and consultation hour groups. Another limitation of this 
study was the large number of patients who were excluded due to 
staff workload. This raises the possibility that some characteristics 
of the inappropriate use group were not identified. Patients in the 
inappropriate use group had a shorter duration from symptom onset 
and higher urgency based on triage level than patients in the consul-
tation hour group. Since a department of general medicine during 
consultation hours will generally differ from an out-of-hours ED in 
numerous ways, it is important to carefully interpret when results 
are applicable to each situation. We developed the questions on rea-
sons for consultation based on prior studies and discussion among 
the authors, but there was insufficient validation. The number of 
each patient's previous visits was obtained from a self-administered 
questionnaire, so recall bias may have been an issue. However, this 
information could not be obtained from their medical records at 
the hospital targeted for this survey since patients may have visited 
other hospitals as well.

Future studies with a larger sample size and greater variety of fa-
cilities, possibly with a designated researcher, are needed for a more 
detailed study.

4  | CONCLUSION

Patients with two or more previous out-of-hours ED visits were 
more than three times as likely to use the ED compared to patients 
who had not visited the ED at all in the past 3 years.
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