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Purpose: Abdominal pain is the most common symptom of patients visiting the emergency department (ED). Abdominal 
pain is caused by a variety of causes, so it is difficult for a triage nurse to determine the urgency of a patient, but it is 
still a must. The purpose of this study was to identify the related factors to the urgent diseases of patients with abdominal 
pain visiting ED. Methods: This study was a retrospective descriptive study. The study setting was an ED in a tertiary 
hospital in Korea. Data were collected from September 1, 2017 to October 15, 2017. During the study period, of a total 
of 6,181 patients visiting the ED, 731 complained of abdominal pain. Patients with obvious cause of pain and patients 
who could not express detailed symptoms were excluded. The 573 patients were included in the final analysis. We 
collected demographics, clinical characteristics, and final diagnosis. We divided final diagnoses into urgent diseases 
which were more likely to be life-threatening without treatment and non-urgent diseases. We identified the related 
factors to the urgent diseases of patients with abdominal pain using the logistic regression. Results: 173 (30.2%) 
patients had urgent diseases. Age (OR=1.02, 95% CI=1.00~1.03), referral from other clinics (OR=2.92, 95% CI= 
1.86~4.60), ambulance utilization (OR=2.00, 95% CI=1.27~3.15), diarrhea (OR=0.44, 95% CI=0.25~0.76), and tachy-
cardia (OR=2.27, 95% CI=1.44~3.58) were related to urgent diseases. Conclusion: Triage nurse should take into 
account the patient’s age, mode of visiting, and route of visiting ED; and check the symptom of tachycardia or diarrhea.
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INTRODUCTION

The Republic of Korea stipulates that local emergency 
medical centers are designated and deployed nationwide 
to provide emergency medical services to the community 
and that patients who cannot be managed by local emer-
gency medical centers should be treated at regional emer-
gency medical centers [1]. The total number of emergency 
department (ED) visits was 10,445,829 in 2017, which is 
one-fifth of the total population [2]. There are various rea-
sons to visit ED; among them, abdominal pain is the main 
reason, accounting for 6~23%[3-5]. Abdominal pain can be 

caused by a wide range of disorder including trauma, in-
fectious or non-infectious diseases, vascular diseases, met-
abolic diseases, and lead poisoning [6-8]. Depending on 
the disease, the duration, location, intensity, and pattern 
of the abdominal pain are different, and various accom-
panying symptoms may occur [6,9]. 

Diseases that causes abdominal pain can be categorized 
as, excluding trauma, urgent diseases or non-urgent dis-
eases [10-12]. Urgent diseases such as gastrointestinal tract 
infection which was more likely to develop into a septic 
shock [13] and to be life-threatening [11] must be diag-
nosed and treated within 24 hours; on the other hand, 
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non-urgent diseases don't require urgent treatment and 
tend to be self-limiting. However, the majority of patients 
who visit ED with abdominal pain (64~83%) were dis-
charged from ED [3,6], so, there have been previous stud-
ies about clinical diagnosis that divide urgent and non- ur-
gent diseases using medical history taking, physical ex-
amination, blood test, and simple X-ray results, additional 
tests should be conducted only in case of suspected urgent 
diseases. They claimed the clinical diagnosis with or with-
out plain radiographs had a high sensitivity [10,14,15]. 

However, in most EDs, triage nurses conduct an initial 
assessment and determine the order of seeing a doctor 
[16]. Their decisions affect doctors' judgment, so, it is 
necessary to identify the relating factor to urgent disease 
among the information collected by triage nurses. None 
the less, most of the previous research included related 
factors that are not available in the triage [10] or identified 
factors related to hospitalization without distinction be-
tween urgent diseases and non-urgent diseases [17,18]. 
Thus, this study was intended to identify the relevant fac-
tors to urgent diseases among information obtained by the 
nurse of triage.

METHODS

1. Study Design

This study is a retrospective descriptive study to identi-
fy the relevant factors of urgent diseases to cause abdomi-
nal pain.

2. Setting and Subject

The study institution was a regional emergency medical 
center located in Seoul metropolitan city with an average 
of 70,000 ED patients per year. Subjects were all patients 
aged 19 and older who visited the ED with abdominal 
pain from September 1, 2017 to October 15, 2017. During 
the study period, a total of 6181 patients visited the emer-
gency department. Patients with obvious cause such as 
trauma, full-term pregnancy, tube malfunction were ex-
cluded. Patients with impaired consciousness and patients 
who entered the resuscitation room immediately were al-
so excluded because they could not express detailed symp-
toms. The 573 patients were included in the final analysis, 
excluding 158 patients.

3. Data Collection 

Data were collected from the electronic medical records 

by one researcher who was not responsible for triage. 
Sex, age, route of visit and mode of arrival and vital sign 

were collected because they reported as relating factors to 
hospitalization, surgery or the type of diagnosis in pre-
vious studies [3,10,17,18]. Blood pressure was classified as 
hypertension (systolic pressure ≥140 mmHg or diastolic 
pressure ≥100 mmHg) and hypotension (diastolic pres-
sure ≤90 mmHg). The pulse was classified as tachycardia 
more than 100 times per minute and bradycardia less than 
60 times per minute. Body temperature greater than 38℃ 

was classified as fever and body temperature less than 3
5℃ was hypothermia [19,20]. 

Abdominal pain can be caused by a wide range of dis-
order and show the various accompanying symptoms [6-9], 
we collect data about underlying disease, surgery history, 
and accompanying symptoms such as poor oral intake, in-
digestion, abdominal distension, nausea, vomiting, diar-
rhea, constipation. We excluded symptoms that indicated 
the clear pathological causes such as hemorrhage and 
jaundice. The pain was investigated for three attributes: 
duration of pain, pain intensity measured using numeric 
rating system, location of pain. 

The final diagnosis was collected from discharge medi-
cal records. We divided final diagnoses into urgent dis-
ease and non-urgent disease. Urgent disease refers to a 
condition that, if delayed in diagnosis and treatment, is 
likely to affect survival or cause disability [11]. In previous 
studies, the categories of urgent disease and non-urgent 
disease groups were often classified by referring to mor-
tality by cause of death, with slight differences in litera-
ture. World society of emergency surgery study group [21] 
classified incarcerated hernia, perforated viscus, diffuse 
peritonitis, abscess, appendicitis, and cholecystitis as ur-
gent disease. Laméris et al. [10] and Stewart et al. [11] clas-
sified perforated viscus, intestinal bleeding, acute chol-
ecystitis, complicated diverticulitis, ovarian torsion, ec-
topic pregnancy, acute mesenteric ischemia as urgent dis-
ease [10,11]. The Ministry of Health and Welfare of Korea 
listed urgent disease groups by referring to the annual 
mortality rate for each cause of death [22]. urgent disease 
that can cause abdominal pain are gallbladder and bile 
duct disease, peritonitis, intestinal perforation, intra-peri-
toneal cavity abscess, gastrointestinal bleeding, poisoning, 
intussusception, bowel obstruction.

In this study, the urgent diseases included acute appen-
dicitis, acute diverticulitis, bowel obstruction, acute chol-
ecystitis, acute pancreatitis, ovarian torsion, pelvic inflam-
matory disease, bleeding/ruptured ovarian cyst, renal 
and ureteral stones with obstruction, hydronephrosis, 
pyelonephritis, intra-abdominal abscess, retroperitoneal 
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Table 1. Final Diagnosis (Top 10)

Rank
Urgent disease (n=173) Non urgent disease (n=400)

Diagnosis n (%) Diagnosis n (%)

1 Acute gastroenteritis 126 (31.5) Intestinal obstruction  31 (17.9)

2 Nonspecific abdominal pain  63 (15.8) Acute cholangitis  25 (14.5)

3 Cancer pain  51 (12.5) Acute cholecystitis  20 (11.6)

4 Ileus 19 (4.8) Acute appendicitis 15 (8.7)

5 Constipation 17 (4.3) Perforated viscus 11 (6.4)

6 Urinary stone 15 (3.8) Acute pancreatitis 10 (5.8)

7 GB stone  9 (2.3) Peritonitis 10 (5.8)

8 Procedure related pain  9 (2.3) Intestinal bleeding  6 (3.5)

9 Diverticulosis  6 (1.5) Pelvic inflammatory disease  6 (3.5)

10 Urinary tract infection  6 (1.5) Peritonitis (spontaneous)  5 (2.9)

abscess, hepatic abscess, tubo-ovarian abscess, perforated 
viscus, bowel ischemia, retroperitoneal or abdominal wall 
bleeding, acute peritonitis.

4. Ethical Consideration

Personal identification information and data were sepa-
rated by matching the patient's registration number and 
name with serial number. Passwords were assigned to the 
computers and files where all the data was stored, making 
it impossible for others to access them. The study was ap-
proved by the Institutional Review Board of Seoul Natio-
nal University Hospital (IRB No.: H-1710-018-890) and ex-
empted from the consent because there was little harm to 
the patient by retrospective review of the data collected 
during the routine care process.

5. Data Analysis

The distributions of the demographics and clinical char-
acteristics were presented using descriptive statistics. Du-
ration of pain was excluded from analysis due to too wide 
variance and vague answer. A comparison of the catego-
rical variables between the two groups was conducted 
using a x2 test or Fisher’s exact test; continuous variables 
using independent t-test or Wilcoxon rank sum test. Char-
acteristics with a p-value < 0.2 in the univariable analysis 
were considered as candidate factors for the multivariable 
model. The backward elimination method was used for 
the final multivariate model, with the criteria for remov-
ing variables at each stage set to 0.05. Meanwhile, at least 
10 events per variable are needed to get a valid logistic 
model [23]. In this study, there were 17 explanatory varia-

bles used in the analysis, so the number of patients should 
be around 170. Since there were 173 patients in the urgent 
disease group (UDG) and 400 patients in the non-urgent 
disease group (NUDG), the sample size of this study was 
reasonable to have a valid model. 

RESULTS

A total of 573 patients met the inclusion criteria, of 
which 173 patients (30.2%) had an urgent disease. In the 
UDG, the number of intestinal obstruction patients was 
the highest, followed by acute cholangitis, and acute cho-
lecystitis. In the NUDG, acute gastroenteritis was the larg-
est, followed by non-specialized abdominal pain and can-
cer pain (Table 1).

The mean age of the UDG was about 6 years higher than 
NUDG. In UDG, the ratio of referred patients from other 
clinic and ambulance utilization was significantly higher. 
In UDG, pain intensity was higher and the abdominal dis-
tension was more common. In NUDG, diarrhea was more 
common (Table 2).

In the multivariate analysis, sex, age, route of visit, 
mode of arrival, underlying disease, pain intensity, diar-
rhea, abdominal distension, pulse, blood pressure, and 
body temperature variables were included. Underlying 
disease through backward elimination was first excluded 
from the model, followed by sex, body temperature, and 
pain intensity. In the final model, age, mode of arrival, di-
arrhea, and tachycardia variables included (Table 3). Mean-
while, variance inflation factors among variables included 
in the final model were less than 1.1, which implies there’s 
no issue with multicollinearity in our final model.
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Table 2. General Characteristics of Subjects (N=573)

Characteristics Categories
UDG (n=173) NUDG (n=400)

x2 or t p
n (%) or M±SD n (%) or M±SD

Sex Male
Female

 87 (50.3)
 86 (49.7)

170 (42.5)
230 (57.5)

2.96 .085

Age (year) 60.21±17.18 54.24±17.76 -3.73 ＜.001

Route of visit Referral
Initial

 59 (34.1)
114 (65.9)

 52 (13.0)
348 (87.0)

34.44 ＜.001

Mode of arrival Ambulance
Self

 54 (31.2)
119 (68.8)

 67 (16.8)
333 (83.2)

15.17 ＜.001

Pain intensity†

1~3
4~7
8~10

6.47±1.94
11 (6.4)

116 (67.1)
 45 (26.0)

6.11±1.93
34 (8.5)

280 (70.0)
 78 (19.5)

-1.98
3.20

.048‡

.202

Pain location Focal
Diffuse

150 (86.7)
 23 (13.3)

338 (84.5)
 62 (15.5)

0.47 .495

Underlying disease§  84 (48.6) 160 (40.0) 3.53 .060

Operational history‖  41 (23.7)  98 (24.5) 0.04 .837

Symptom Nausea
Vomiting
Diarrhea
Distension
Constipation
Indigestion

 44 (25.4)
 42 (24.3)
 20 (11.6)
 21 (12.1)
16 (9.2)
 8 (4.6)

 93 (23.3)
 91 (22.8)
103 (25.8)
32 (8.0)
34 (8.5)
13 (3.3)

0.32
0.16

14.42
2.46
0.09
0.65

.574

.691
＜.001

.117

.771

.422

Pulse Normal
Tachycardia
Bradycardia

112 (64.7)
 55 (31.8)
 6 (3.5)

319 (79.8)
 69 (17.3)
12 (3.0)

15.50 ＜.001

Blood pressure Normal
Hypertension
Hypotension

 85 (49.1)
 84 (48.6)
 4 (2.3)

163 (40.8)
237 (59.2)
 0 (0.0)

13.68 .001†

Body temperature Normal
Fever

164 (94.8)
 9 (5.2)

392 (98.0)
 8 (2.0)

4.30 .038

UDG=Urgent disease group; NUDG=Non-urgent disease group; † There was missing data; ‡ Fisher's exact test or Wilcoxon rank sum test; 
§Pre-diagnosed intraperitoneal diseases; ‖Gastrointestinal or intraperitoneal surgery.

Table 3. Related Factors to Urgent Disease

Characteristics Categories OR (95% CI) p

Age 1.02 (1.00~1.03) .013

Route of visit Referral
Initial (ref.)

2.92 (1.86~4.59) ＜.001

Mode of arrival Ambulance
Self (ref.)

1.97 (1.26~3.09) .003

Diarrhea Yes
No (ref.)

0.47 (0.28~0.81) .006

Pulse Normal (ref.)
Tachycardia
Bradycardia

2.56 (1.64~4.01)
1.38 (0.49~3.93)

＜.001
.543

OR=odds ratio; CI=confidential interval; ref=reference.

DISCUSSION

About 30.2% of patients who visited the ED with ab-
dominal pain were classified as urgent diseases. The fac-
tors related to urgent diseases were identified as higher 
age, referral from other clinics, ambulance utilization, ta-
chycardia, and no diarrhea. 

To the best of the researcher's knowledge, the only study 
to report the rate of urgent diseases was the study of La-
méris et al [10]. Other similar studies reported that the ad-
mission rate was 17~49%, but in these studies, the diag-
nosis for admission included non- urgent diseases such as 
cancer pain [3,6,17]. Laméris et al. [10] reported that the 
proportion of urgent diseases was 65%, which is thought 
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to be due to the significantly higher proportion of referral 
(83%) than this study (19.4%). This suggestion was con-
sistent with the result that referral from other clinics was 
the relating factor to urgent diseases. Therefore, it is 
thought necessary to pay attention to the patients who are 
transferred from other clinics to a regional emergency 
center.

We found that the probability of an urgent disease in-
creased by 1.03 times as the age of one year. Age was a sig-
nificant predictor of the surgical diagnosis and admission 
[17,24,25], higher urgency and longer length of stay in ED 
[26]. The clinical symptoms of elderly patients tend to be 
vague [17] and more complex [25]. Therefore, elderly pa-
tients with abdominal pain need to be concerned closely 
even if there are no other risk factors. 

Even though previous studies reported that the severity 
of ambulance users was higher, performed more tests in 
the ED, and stayed longer [26,27], there have been con-
cerns in Korea that the use of ambulance may be inap-
propriate because paramedics cannot reject patients and 
ambulance is free. In this study, patients who used ambu-
lances tend to have a higher severity. However, because 
patients referred from another clinic had a high incidence 
of urgent diseases and the high utilization of ambulance, 
attention should be paid to interpretation. 

Among the sign and symptoms, only tachycardia and 
no diarrhea were related to urgent diseases. The most 
common finding of sepsis among patients visiting the 
emergency room was a tachycardia, and even if not sus-
tained [13,18]. Therefore, it is very important for nurses to 
accurately measure vital signs, especially pulse, and un-
derstand its meaning. Most of acute diarrhea which lasts 
from hours to days [28] is caused by a virus infection and 
is normalized by itself [29,30]. The acute gastroenteritis 
(AGE) is the most common disease in NUDG in this study. 
AGE is defined as acute diarrhea with or without symp-
toms such as nausea, vomiting, fever, and abdominal pain 
[31]. So, diarrhea was identified as the relating factor to 
non-urgent diseases. However, diseases such as appen-
dicitis, pneumonia, and urinary tract infections can also 
cause diarrhea, thus it is necessary to explain to revisit ED 
if diarrhea does not improve [32].

On the other hand, we found that the intensity of pain is 
not related to urgent diseases. The degree of pain percep-
tion, even if it is caused by the same disease, can vary due 
to multiple factors, including sensory, emotional, cogni-
tive, and behavioral factors [33]. Therefore, patients with 
mild pain should not be treated as not severe patients, nor 
should the administration of pain killers to patients with 
severe pain be delayed for worry about missing diagnosis 

for urgent diseases.
This study is meaningful in that we confirmed the fac-

tors to consider in triaging as soon as the patients with 
acute abdominal pain visit ED. However, this study has 
several limitations. First, this study was conducted retro-
spectively in a single ED, so generalization of findings is 
needed to be careful. Second, the possibility that the diag-
nosis is changed and if the member did not revisit the 
study institution could not be excluded. Lastly, because 
surgical and medical emergency diseases are completely 
different in their treatment methods and outcomes when 
not treated, it is very important to distinguish surgical and 
medical emergency diseases [11,21] However, because the 
number of surgical emergency cases is too small, we could 
not identify the relating factors to surgical emergency dis-
eases separately in this study. Multi-institute research is 
needed to secure the number of surgical emergency patients 
and identify the relating factors to a surgical emergency.

CONCLUSION

The factors related to urgent diseases were identified as 
higher age, referral from other clinics, ambulance utiliza-
tion, tachycardia, and no diarrhea. It is necessary to triage 
and treat the patients who are transferred from another 
hospital or visit by ambulance more quickly. And, it is im-
portant for triage nurses to check for tachycardia or diar-
rhea symptom through accurate history taking, especially 
when triaging an elderly patient whose symptoms may be 
ambiguous. Additionally, based on the findings, we sug-
gest that researches to use a broader range of data such as 
NEDIS information to reaffirm the factors that can predict 
urgent disease. It is necessary to develop screening tools 
that can predict urgent diseases based on the evidence and 
use them as training materials for the triage nurses.

REFERENCES

1. National Law Information Center. Enforcement decree of the 
emergency medical service act [Internet]. Sejong: Korea Mini-
stry of Health and Welfare. 2019 [cited 2019 September 15]. 
Available from: 
http://www.law.go.kr/lsInfoP.do?lsiSeq=206263#0000

2. National Emergency Medical Center. 2017 Emergency medi-
cine statistics annual report [Internet]. Seoul: National Emer-
gency Medical Center. 2018 [cited 2019 September 15] Avail-
able from: 
https://www.e-gen.or.kr/nemc/statistics_annual_report.do. 

3. Cervellin G, Mora R, Ticinesi A, Meschi T, Comelli I, Catena F, 
et al. Epidemiology and outcomes of acute abdominal pain in a 



586 Journal of Korean Academy of Community Health Nursing

Lee, Sang Rim · Lee, In Sook · Jung, Eunhee et al.

large urban Emergency Department: Retrospective analysis of 
5,340 cases. Annals of translational medicine. 2016;4(19):362.
https://doi.org/10.21037/atm.2016.09.10

4. Meltzer AC, Pines JM, Richards LM, Mullins P, Mazer-Amir-
shahi M. US emergency department visits for adults with ab-
dominal and pelvic pain (2007-13): Trends in demographics, 
resource utilization and medication usage. The American jour-
nal of emergency medicine. 2017;35(12):1966-1969.
https://doi.org/10.1016/j.ajem.2017.06.019

5. Hastings RS, Powers RD. Abdominal pain in the ED: A 35 year 
retrospective. The American journal of emergency medicine. 
2011;29(7):711-716.
https://doi.org/10.1016/j.ajem.2010.01.045

6. Caporale N, Morselli-Labate AM, Nardi E, Cogliandro R, Ca-
vazza M, Stanghellini V. Acute abdominal pain in the emer-
gency department of a university hospital in Italy. United 
European gastroenterology journal. 2016;4(2):297-304.
https://doi.org/10.1177/2050640615606012

7. Di Serafino M, Severino R, Gullotto C, Lisanti F, Scarano E. 
Idiopathic renal infarction mimicking appendicitis. Case Re-
ports in Emergency Medicine. 2017.
https://doi.org/10.1155/2017/8087315

8. Sinha CK, Davenport M. Handbook of pediatric surgery: 
Springer; 2010. https://doi.org/10.1007/978-1-84882-132-3

9. Reintam Blaser A, Starkopf J, Malbrain ML. Abdominal signs 
and symptoms in intensive care patients. Anaesthesiology 
Intensive Therapy. 2015;47(4):379-387.
https://doi.org/10.5603/AIT.a2015.0022

10. Laméris W, van Randen A, Van Es HW, van Heesewijk JP, van 
Ramshorst B, Bouma WH, et al. Imaging strategies for detec-
tion of urgent conditions in patients with acute abdominal 
pain: diagnostic accuracy study. Bmj. 2009;338:b2431.
https://doi.org/10.1136/bmj.b2431

11. Stewart B, Khanduri P, McCord C, Ohene-Yeboah M, Uranues 
S, Vega Rivera F, et al. Global disease burden of conditions re-
quiring emergency surgery. British Journal of Surgery. 2014; 
101(1):e9-e22. https://doi.org/10.1002/bjs.9329

12. Gans SL, Pols MA, Stoker J, Boermeester MA, Group ES. 
Guideline for the diagnostic pathway in patients with acute 
abdominal pain. Digestive Surgery. 2015;32(1):23-31.
https://doi.org/10.1159/000371583

13. Capp R, Horton CL, Takhar SS, Ginde AA, Peak DA, Zane R, et 
al. Predictors of patients who present to the emergency depart-
ment with sepsis and progress to septic shock between 4 and 
48 hours of emergency department arrival. Critical Care Medi-
cine. 2015;43(5):983-988.
https://doi.org/10.1097/CCM.0000000000000861

14. Sala E, Watson C, Beadsmoore C, Groot-Wassink T, Fanshawe 
T, Smith J, et al. A randomized, controlled trial of routine early 
abdominal computed tomography in patients presenting with 

non-specific acute abdominal pain. Clinical Radiology. 2007; 
62(10):961-969. https://doi.org/10.1016/j.crad.2007.01.030

15. Stiell IG, Wells GA. Methodologic standards for the develop-
ment of clinical decision rules in emergency medicine. Annals 
of Emergency Medicine. 1999;33(4):437-447.
https://doi.org/10.1016/s0196-0644(99)70309-4

16. Park J, Choi H, Kang B, Kim C, Kang H, Lim T. A nationwide 
Survey of Korean Emergency Department Triage Systems and 
Scales; A first step towards reform of the emergency medical 
service system. Journal of the Korean Society of Emergency 
Medicine. 2014;25(5):499-508.

17. Henden Çam P, Baydin A, Yürüker S, Erenler AK, Şengüldür 
E. Investigation of geriatric patients with abdominal pain ad-
mitted to emergency department. Current Gerontology and 
Geriatrics Research. 2018.
https://doi.org/10.1155/2018/9109326

18. Hayakawa I, Sakakibara H, Atsumi Y, Hataya H, Terakawa T. 
Tachycardia may prognosticate life-or organ-threatening dis-
eases in children with abdominal pain. The American Journal 
of Emergency Medicine. 2017;35(6):819-822.
https://doi.org/10.1016/j.ajem.2017.01.032

19. Monti G, Landoni G, Taddeo D, Isella F, Zangrillo A. Clinical 
aspects of sepsis: An overview. Sepsis: Springer; 2015. p. 17-33.
https://doi.org/10.1007/978-1-4939-1776-1

20. Neumar RW, Otto CW, Link MS, Kronick SL, Shuster M, 
Callaway CW, et al. Part 8: Adult advanced cardiovascular 
life support: 2010 American Heart Association Guidelines for 
Cardiopulmonary Resuscitation and Emergency Cardiovas-
cular Care. Circulation. 2010;122(18 Suppl 3):S729-S767.
https://doi.org/10.1161/CIRCULATIONAHA.110.970988

21. Kluger Y, Ben-Ishay O, Sartelli M, Ansaloni L, Abbas AE, Agresta 
F, et al. World society of emergency surgery study group ini-
tiative on Timing of Acute Care Surgery classification (TACS). 
World Journal of Emergency Surgery. 2013;8(1):17.

22. National Emergency Medical Center. The Emergency Medical 
Institution Evaluation Guide. 1st ed. Seoul: National Emer-
gency Medical Center; 2019. 294 p.

23. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A 
simulation study of the number of events per variable in logis-
tic regression analysis. Journal of Clinical Epidemiology. 1996; 
49(12):1373-1379.
https://doi.org/10.1016/s0895-4356(96)00236-3

24. Khemani D, Camilleri M, Roldan A, Nelson AD, Park SY, 
Acosta A, et al. Opioid analgesic use among patients present-
ing with acute abdominal pain and factors associated with 
surgical diagnoses. Neurogastroenterology & Motility. 2017;29 
(5):e13000. https://doi.org/ 10.1111/nmo.13000

25. Velissaris D, Karanikolas M, Pantzaris N, Kipourgos G, Bam-
palis V, Karanikola K, et al. Acute abdominal pain assessment 
in the emergency department: The experience of a Greek uni-



 Vol. 30 No. 4, 2019 587

The Related Factors to Urgent Disease in Triaging Patients with Acute Abdominal Pain in Emergency Department

versity hospital. Journal of Clinical Medicine Research. 2017;9 
(12):987. https://doi.org/10.14740/jocmr3206w

26. Casalino E, Wargon M, Peroziello A, Choquet C, Leroy C, 
Beaune S, et al. Predictive factors for longer length of stay in an 
emergency department: A prospective multicentre study eval-
uating the impact of age, patient's clinical acuity and complex-
ity, and care pathways. Emergency Medicine Journal. 2014;31 
(5):361-368. https://doi.org/10.1136/emermed-2012-202155

27. Jacob SL, Jacoby J, Heller M, Stoltzfus J. Patient and physician 
perspectives on ambulance utilization. Prehospital Emergen-
cy Care. 2008;12(2):176-181.
https://doi.org/10.1080/10903120701710058

28. World Health Organization. The treatment of diarrhoea: A 
manual for physicians and other senior health workers. 1st ed. 
Geneva: World Health Organization; 2005. 44 p.

29. Bresee JS, Marcus R, Venezia RA, Keene WE, Morse D, Thana-
ssi M, et al. The etiology of severe acute gastroenteritis among 
adults visiting emergency departments in the United States. 

Journal of Infectious Diseases. 2012;205(9):1374-1381.
https://doi.org/10.1093/infdis/jis206

30. Florez ID, Al-Khalifah R, Sierra JM, Granados CM, Yepes- 
Nuñez JJ, Cuello-Garcia C, et al. The effectiveness and safety 
of treatments used for acute diarrhea and acute gastroenteritis 
in children: Protocol for a systematic review and network 
meta-analysis. Systematic Reviews. 2016;5(1):14.
https://doi.org/10.1186/s13643-016-0186-8

31. Subcommittee on Acute Gastroenteritis. Practice parameter: 
the management of acute gastroenteritis in young children. 
Pediatrics. 1996;97(3):424-435.

32. Dekate P, Jayashree M, Singhi SC. Management of acute diar-
rhea in emergency room. The Indian Journal of Pediatrics. 
2013;80(3):235-246.
https://doi.org/10.1007/s12098-012-0909-3

33. Świeboda P, Filip R, Prystupa A, Drozd M. Assessment of pain: 
Types, mechanism and treatment. Annals of agricultural and 
environmental medicine. 2013;(1):2-7.




