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Abstract

Objectives This study explored the characteristics of patients who were referred out from the rural ED in the community hospital.    

Methods This is a community hospital based prospective study. There were total of 5,595 visiting patients in one ED in a local community hospital between April 14th and June 19th. The basic patient information was extracted from the registry computer system and the medical records. The referral reasons and results were obtained via the phone interviews which were conducted by the trained staffs.

Results In the study period, there are 121 referral patients including 76 males and 45 females. Patients’ age, visiting periods, triage levels, and methods of coming in ED were significantly different among referral patients and non-referral patients. From the regression analysis, visiting period (OR =2.141, 95% C.I. = 1.464-3.130), triage levels (OR = 0.166, 95% C.I. = 0.094-0.295), and methods of coming in ED (OR = 0.253, 95% C.I. = 0.167-0.383) will affect patients’ referral status. In the ED staying time, patients with more severe triage category level had less staying time. However, there is no significant difference among ambulance waiting time, and transport time in different triage patients.  

Conclusions To improve the quality of emergency care, the rural ED should pay more attention on adults’ emergent patients or critical diseases in the weekend and holiday period. Simultaneously, decreasing the ambulance waiting time, and transport time for high triage patients are needed in the rural ED. 
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Introduction

The Emergency department (ED) is a highly accessible department in the hospital. 

ED is an important consideration in today’s health policy dialogue. The annual ED visits in Taiwan have increased from 4,992,277 visits in year 1994 to 7,229,437 visits in year 2010. 

 Not as metropolitans, patients in the rural area who were ill or were injured might have no other choices but to visit or to be sent to the local community hospital at the very first time. However, the ED in the rural community hospital usually has limited capability. Some management of traumatic and non-traumatic diseases is time sensitive and may affect the treatment outcome of survival or functional reservation when delayed. In order to avoid the treatment delay problem, referral is one of the strategies to offer rural patients proper medical requirement. Even though the previous report revealed that there were similar diagnoses and dispositions distribution in the rural ED and in the urban ED

1
,1 the referral activities would be unique in the rural community hospital ED. Exploring the referral status in ED among community hospital will help hospital administrators or the government to improve the health care quality in the rural area. 

Referral could be classified as referral into and referral out of the hospital. This study is focused on the characteristics of patients who were referral out from the local community hospital in the rural area.
Methods

Data Source and Processing

This is a prospective observation study. This study hospital is a community hospital which located in a rural county in Mid-Taiwan with around 4,100 km2 area and 527 thousands of population. There are seven emergency medicine service offered by each community hospitals separated in this county, and there is no any medical center in this county. The primary coronary artery intervention is not facilitated here, either. The travelling distance from the study hospital to the nearest higher level healthcare institute which was located in another district was around 30 kilometers. 

In the subject hospital, there were nine observation wards in the emergency department. The emergency medicine services 24 hours a day, and 7 days a week by emergency medicine specialists and pediatrists. General clinics are scheduled in the working hours, including family medicine, internal medicine (chest, cardiovascular, neurology, nephrology, metabolism, and gastroenterology branches), surgery (general surgery, urology, and orthopedics branches), pediatrics, obstetrics and gynecology department. In this community hospital, there are around 200 general ward beds, and 24 intensive care ward beds. Around 50% patients were admitted via the emergency department. All staffs are specialist without training residents.

From April 14th and June 19th, total of 5,595 patients visited the local rural ED. Of them, there were totally 121 referred out cases. One was referred to a neighbor clinic, five cases were referred to other district hospitals, 11 cases were referred to regional hospitals, and 104 cases were directly referred to medical centers. Against medical advice discharged patients were not enrolled as the referred out patients. Patients’ basic information, including gender, age, visiting time, visiting day, triage level, trauma or not, sent by ambulance or not, being referral or not, intensive diagnosis, were extracted from the ED registry computer systems and the medical records. The referral out proceedings, including the referral reasons, ambulance use, surgical interventions after being referred out to the target medical institutes (including primary coronary artery interventions, and intra-abdominal abscess drainages etc.), and the further disposition after being surveyed in the EDs of the target medical institutes were known via the phone interviews with patients or the family by trained  staffs. The patients or the family attitude toward the referral were interviewed, too. In these 121 referral episodes, at least three phone calls were made for each referral individuals in different time intervals in working hours, off hours and vacation periods. At last, 86 cases (71%) interviews were finished by trained staffs. Probably time related treatment needed cases were identified at the same time and defined as cases with intensive diagnosis of acute ischemia stroke, spontaneous intracranial hemorrhage, acute coronary syndrome, open fractures, and cases with unstable vital signs, altered consciousness, hemothorax, pneumothorax, internal bleeding, and altered consciousness. In those incomplete interviews, there was one refused phone interview because of the foreign language barrier and others were wrong phone numbers and no phone answering. 

During referral period, time consumption and delay are also important issues in the emergency department in the local community hospital in the rural area. Therefore, the time period of emergency department consumption, ambulance waiting time, and transport time were also calculated according to different triage levels. 
Statistical analysis

  SPSS 12.0 was used in statistics analyses. Except descriptive and bivariate analysis, multiple logistic regression analysis was also conducted to examine the factors influencing the referral from the ED in the local hospital in rural area. Time delay in different triage levels was analyzed too. 

Results

 In total of 5,595 ED, 2,995 were male and 2,600 were female. The referral out rate in the ED in this community hospital is 2.16%. There was a significant correlation between the factors of “gender”, “age”, “visiting during holidays ” , “triage levels”, and “ways of patients sent to the emergency department” and the referral rate(p<0.05) (Table 1). Male have significantly higher referral rate than female. Compared with patients younger than 30 years-old, patients older than 30 years-old have higher rate of being referred from rural hospital ED. The patients aged between 51 to 60 years old had the highest referral rate. Patients visiting the study rural hospital ED during holidays have significant higher rate (OR=2.141, 95%CI=1.464 - 3.101) being referred compared with patients visited during week days. According to the initial triage level, patients who were triaged in the category one have higher referral rate than who were in category three to five(OR=0.166, 95%CI=0.0945 - 0.295). There is no specific different referral rate between triage category 2 and category 3-5. Patients who visited the rural hospital ED via EMS and ambulance have higher referral out rate (OR=0.253, 95%CI=0.167 - 0.383) in the rural hospital ED.

  Patients arrival time categorized as“after midnight (00-08hour)”, “day time (08-16 hour)”, and “evening (16-24 hour) ” was also analyzed and no significant difference was noted between the referral and no-referral patients (P = 0.574). No significant difference was found between trauma and non-trauma patients, either (P = 0.499).     

  Of those completed telephone interviews, 71.76% patients were sent to the further institutes by inter-hospital referral contracted ambulances. Furthermore, 30.77% patients received further surgical interventions in the target hospitals. Most of the being referred patients were admitted to the further institutes, including 54.22% in the general ward, and 24.10% in the intensive care units. The referral reasons described by the patients or the family are mainly according to the suggestions from the rural ED medical staffs. Moreover, most of the referrals (96.15%) were thought necessary by the patients or the family (table 2). 

  In the all 86 cases, the probably time related emergent impression was identified in 38 cases (43.13%), including 3 (3.57%) acute ischemia stroke, 1 (1.19%) spontaneous intracranial hemorrhage, 10 (11.90%) acute coronary syndrome, 3(3.57%) open fractures, 10 (11.90%) other non-trauma patients with unstable vital signs or altered consciousness, 11 (13.10%) other trauma patients with unstable vital signs, hemothorax, pneumothorax, internal bleeding, or changed consciousness (Table 3).

Table 4 showed the time difference among different emergency triage level. In the ED staying time, patients with more severe triage category level 
部分好像沒有討論到erralsited during weedduring weed days higher referral rate than non-ambulance patients. 




























had less staying time in the study hospital. 

Discussion

To explore the referral status from the view of the ED in the rural community hospital is important. 

Previously, there is less report about the referral in the rural ED because the wide variability existed between each facility of rural community EDs and hospitals. A prospective study conducted in 5 rural EDs in Ontario in Canada estimated the referral rate is 1.6% (836/53796) during a 1-year period.2 Another rural hospitals based study from the local health unit of Frosinone in Italy reported the refer rate for acute care is 1.3% in average from 1997 to 2005 and increased over time.3 In this study, the referral rate is 2.16%. No matter the different health policy is in different countries, the rural hospital EDs seems can serve more than 95% primary demands in both urgent and un-urgent visiting individuals. It might because residents in the rural area have well known the facility of the rural ED.

Compatible with other studies, the elderly had higher ED utilization rate in the ED in this rural community hospital.4-6 Furthermore, we found the elderly also has much higher rate to be referred out from the rural community hospital ED. In general, children may be less sick than adults in the ED.7 Even though a proportion of the elderly visits the ED for social reasons, the elderly usually needs more intensive care, more investigation and more admission.4
There was more than 46% ED visiting during weekends or during the holiday period, and there was higher referral out rate in these period too. Actually, the subspecialist consulting maybe limited in these periods in the rural ED. Shortage of manpower in rural ED or rural hospitals were very common in Taiwan. The high referral rate during the holidays periods may not only related to the shortage of ED staffs but also related to the whole rural hospital capacity downgrade in these time periods.

In addition, the study found that there is only less than 20% rural ED visiting was categorized as triage level 1 and 2 at the same time. Lots of studies has described the possible non-urgent or inappropriate ED utilization.8, 9 It is not difficult to understand that patients have higher triage level or sent to the ED via ambulance may have higher chance to be referred out since limited capacity does the ED in the hospital in the rural area have. 

Time limited in referral would be one of the most important issues when we discuss the rural ED referral and rural health care. In this study, around half of the referral is probably time sensitive. It means those patients wound get either better survival rate or less morbidity when they leave the rural ED as soon as possible and could have definite treatment earlier. Timely qualified acute ischemia stroke with thrombolysis treatment,10 acute coronary syndrome with shortage door-to-balloon time period11 and major trauma with integrated team works12 are the most discussed measure index. Lots of bypass system design were suggested. Via the bypass system, those patients who need more high level facility for the definite treatment should be transport to the higher level medical center or tertiary trauma center from the field via EMS without being evaluating with first aids in the rural ED. Referral process is time loosing, and the bypass design seems reasonable. However, it depends on the well-developed EMS and coordinate system.

The characteristics of referral patients in this study present that the ED in rural areas is reliable to the local residents. However, the residents’ confidence to the local hospital in rural areas may be concerned. More than 30% patients received further surgical interventions after being referral; in which there are approximately 54% admitted to the general ward, and 24% admitted to the intensive care units. This result is compatible with another study themed of medical center referral in 2004, which presents the ED in the medical center admitted 74% patients referred from the local hospital.13
We estimated the delay time from the patient decided to be referred to their arrival to the medical center for further facility. For some treatments are time critical, there are some studies focused on how to reduce the delay time for these referral to have optimal treatment in higher level facilities in time. Reducing the unnecessary image survey and setting up the rural trauma transfer system well may shorten the time interval between arrivals to decision to be transferred in the rural hospital.14, 15  

    Transportation distance is crucial to traumatic patients,16 and so is the transportation time. Air transportation might not reduce the time for transport in less than 100 km in rural area.17 Since primary coronary interventions for ST-elevation myocardial infarction is preferred, the government or the community hospital should consider to invest more on the cardiovascular and cerebral vascular accident emergency cares in rural area. We did not find the different ambulance waiting time and transport time for patients in different severity status. The hospital ED in areas should review their dispatch system to shorten the waiting time for critical transport, and to allow more transport time to keep the safety drive when the referral in not so emergent.   

Though we have tried to prescribe the referral investigation more precisely in this study, there are still some limitations. First, this study is merely based on the data from a community hospital in a rural area in mid-Taiwan., the local culture, lifestyle and socioeconomic status may be different from other communities and so as the behaviors of referral patients. Secondly, because the data in this study is only from a short period, and most of the research processing is focusing on spring, wound exclude some seasonal epidemics from other seasons. For example, in the winter, there would be more patients with acute coronary syndrome, and the referral rate may be also increasing. Finally, there might be some patients sent to the urban medical center directly with or without EMS transport. However, because of the long travelling time, the real critical patients would not be missed in this current study. 

Conclusion 

Inter-hospital transport system is important to keep the patients in the continuity of critical care from the rural areas to the medical center. To improve the quality of emergency care, the ED in rural areas should pay more attention on the care of emergent adult patients with critical diseases, especially in the weekend and on holiday. Simultaneously, it is also necessary to decrease the problem of delay, the waiting time for ambulance, and also the transportation time for the patients with high triage categories in the ED in rural areas.  

Table 1. The characteristics of patients in the rural community hospital emergency department (n=5,595)
	
	Not referral
	Referral 
	Total
	OR
	95%CI
	

	　
	n= 5,474(100%)
	n=121 (100%)
	n=5,595 (100%)
	
	
	p

	Gender
	
	
	
	

	  Male
	2,919 (53.32)
	76 (62.81)
	2,995 (53.53)
	
	
	

	  Female
	2,555 (46.68)
	45 (37.19)
	2,600 (46.47)
	0.718
	0.489-1.053
	0.09

	Age groups (years old)
	
	
	
	

	  ≦30 
	1,871(34.18)
	15 (12.40)
	1,886 (33.71)
	
	
	

	  31-40
	532 (9.72)
	13 (10.74)
	545 (9.74)
	2.449
	1.139-5.267
	0.022

	  41-50
	573 (10.47)
	15 (12.40)
	588 (10.51)
	2.444
	1.167-5.117
	0.018

	  51-60
	625 (11.42)
	17 (14.05)
	642 (11.47)
	2.404
	1.171-4.938
	0.017

	  61-70
	494 (9.02)
	16 (13.22)
	510 (9.16)
	2.603
	1.250-5.420
	0.011

	  ≥71
	1,379 (25.19)
	45 (37.19)
	1,424 (25.45)
	2.454
	1.336-4.507
	0.004

	Holidays or not 
	
	
	
	

	   Not holiday visiting
	2,938(53.67)
	61 (50.41)
	2,999 (53.60)
	
	
	

	   Holiday visiting 
	2,536(46.33)
	60 (49.59)
	2,596 (46.40)
	2.141
	1.464-3.130
	<0.001

	Triage Levels 
	
	
	
	

	   Triage 1
	176 (3.27)
	21 (17.36)
	197 (3.58)
	
	
	

	   Triage 2 
	747 (13.87)
	48 (39.67)
	795 (14.41)
	0.79
	0.447-1.397
	0.418

	   Triage 3-5
	4,462 (82.83)
	52 (42.98)
	4,514 (81.98)
	0.166
	0.094-0.295
	<0.001

	   Missing
	89
	
	89
	
	
	

	Ways to ED
	
	
	
	

	   Via ambulance 
	459 (8.40)
	43 (35.54)
	502 (8.99)
	
	
	

	   Not via ambulance
	5,004 (91.60)
	78 (64.46)
	5,082 (91.01)
	0.253
	0.167-0.383
	<0.001

	   Missing
	11
	
	11
	
	
	　


ED= emergency department. 
OR =odds ratio; CI= confidence interval 
Event: referral
Table 2. The characteristics of referred patients in the rural community hospital emergency department (n=86)
	Referred patients
	n= 86(%)

	Using inter-hospital referral contracted ambulances

	    Using 
	61 (71.76) 

	    Not 
	24 (28.24) 

	    Missing
	1

	further surgical interventions after being referral

	    Yes
	24 (30.77)

	    No
	54 (69.23)

	    Not sure and missing 
	8 

	Disposition after referrals

	    Discharged from the further ED
	14 (16.87) 

	    Being referred to other facilities
	1 (1.20) 

	    Being admitted to wards
	45 (54.22) 

	    Being admitted to intensive care units
	20 (24.10) 

	    Death before further admission
	2 (2.41) 

	    Back to the rural community hospital ED
	1 (1.20) 

	    Missing
	3

	Referral reasons

	    Patients or family ask
	16 (19.05) 

	             Not convenient for caring   
	2

	             Lack of confidence to the rural ED
	5

	             Unknown and no definite answers 
	9

	    Rural ED staffs’ suggestion
	65 (77.38 )

	             Too complicated conditions
	16

	             Consulting specialists not on duty 
	7

	             Lack of specific facilities 
	42

	    General wards not available
	0 (0.00) 

	    Intensive care wards not available
	3 (3.57) 

	    Missing
	2

	 Patients and family opinions about the referral

	    Necessary 
	75 (96.15) 

	    Not 
	3 (3.85) 

	    Not sure and missing
	8 


ED= emergency department. 

Table 3. Time related treatment needed cases
	Referred patients 
	n=86 (%)

	Acute ischemia stroke 
	3 (3.57)

	Spontaneous intracranial hemorrhage
	1(1.19)

	Acute coronary syndrome
	10 (11.90)

	Open fracture
	3 (3.57)

	Other non-trauma patients with unstable vital signs or 

changed consciousness 
	10 (11.90)

	Other trauma patients with unstable vital signs, hemothorax, pneumothorax, internal bleeding, or changed consciousness
	11 (13.10)

	Non of above 
	46 (54.76)

	Missing
	2


Table 4. Time used for different triage level patients 

	
	Level 1 

N=21
	 Level 2
N=48
	Level 3-5
N=52
	p

	ED staying time 
	55.12±52.93
	89.37± 74.71
	118.11±115.51
	0.049

	Ambulance waiting time 
	28.50±12.52
	32.56±20.51
	27.68±15.18
	0.368

	Ambulance transport time
	42.11±19.38
	37.03±15.41
	41.44±12.85
	0.631


The most possible available data were used to estimate the time spends. Two extreme data were excluded when performing the time spend. Finally, there is 117 calculated data available for ED staying time, 115 for ambulance waiting time, and 66 for ambulance transport time. There is less data for ambulance transport time because some patients were referred not via the local hospital contracted ambulance. 
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