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Abstract—Community Hospital is the first line of defense to maintain the quality of primary health care, while transfer pattern 
is one of the potential indicators to assess the quality of a community hospital. However, specialty availability at the 
community hospital is incomplete, and emergency room transfer out frequently. Primary care quality needs may be 
strengthened. But none in the literature talks about the relationship between specialty availability and referral pattern in 
Community Hospital. The purpose of this paper is based on empirical data analysis of each specialty’s transfer out rate to make 
predictions on the studied community hospital emergency room’s overall referral pattern. Research method uses logic 
regression to predict degrees of impact on referral from each specialty regardless of availability. For statistics, the numbers of 
patients referred as well as hospitalized from the emergency room each month and also the specialties demanded are collected 
for a total of 1,624 samples between January and June of 2014. Empiric results suggest that there are still a few patients 
hospitalized for observation in specialties unavailable and ordinarily expected a referral from Community Hospital such as 
neurosurgery (NS), neurology (NEU) and infectious diseases (INF). This paper can be used as the basis for assessing the 
influence of other transfer reasons on emergency room referral patterns in the future. 
 
Index Terms— Community Hospitals, Emergency Room, Referral Pattern, Specialty Availability. 
 
I. INTRODUCTION 
 
Macinko [1] states that when a country’s primary 
health care system gets better, then the performance of 
national health indicators becomes better. Community 
Hospital is the base hospital for maintaining the quality 
of primary care [2], and transfer pattern of a 
community hospital can be one of the potential 
indicators to assess the quality of the hospital [3]. At 
present, the studied hospital’s admission rate from the 
emergency room contributes to 60% of the total 
number of hospitalized patients, and the ratio of 
referred versus admitted cases is 1:3; therefore, I 
believe that concerning the quality of primary health 
care must first evaluate the studied hospital’s referral 
rate. According to Shih [4], people’s transfer behavior 
increases 2.87 folds while the studied community 
hospital’s available specialty incomplete and referral 
rates differ among specialties. In the paper, empirical 
data analysis is used to discuss emergency room 
referral rate, predict referral patterns, and serve as a 
consideration to improve the quality of primary health 
care in the future.  
According to the Ministry of Health and Welfare 
Public Hospital Information Platform [5], Taichung 
City is rich in medical resources. In addition to three 
medical centers, eleven regional hospitals and 48 
community hospitals, there are 81 gynecological 
clinics, 1,345 clinics, 674 traditional Chinese medicine 
clinics, 914 dental clinics, 61 nursing homes, as well as 
61 mental rehabilitation institutions. By the end of 
2012, there are 6,589 practicing physicians, about 
2.5per 1,000capita in Taichung City. However, the 
three medical centers and eleven regional hospitals are 
located in densely populated metropolitan areas 
whereas the majority of community hospitals are 

scattered in the city and suburbs with many remote 
areas still lacking. On hospital facilities, the majority 
of community hospitals have acute general hospital 
beds and emergency observation beds as well. But 
their business is to provide hemodialysis and /or 
chronic respiratory care as paramount. A few 
community hospitals have the ability to establish 
intensive care units. Even fewer Quasi-regional 
community hospitals have the ability to additional 
neonatal intensive care units. Children intensive care 
units and burn centers are luxuries of the medical 
centers.  
Community Hospital is viewed as the safeguard of 
public health and the first line of defense in primary 
care because of its position to rescue critically ill 
patients in the local population. Smith [6] found that 
the implementation of practice guidelines for the 
trauma patients has met with limited success in 
improving compliance. Chen [7] called on the 
administration to actively integrate medical resources 
to help improve referring hospitals with first-aid 
capacities, so that they can upgrade their software and 
hardware devices to handle multiple trauma, acute 
stroke and heart attacks to comply with the standard 
operating procedures during receiving and referring. 

Specialty availability at the community hospital 
is incomplete, and emergency room transfer out 
frequently. Lin [8] pointed out that rural areas have 
more trauma patients than urban areas. Interhospital 
emergency room referral reasons in the rural areas 
consist of a lack of intensive care units at most, 
followed by patient request, lack of a specialist, and as 
suggested by doctors. In urban areas, the referral 
reasons are patient request at most, followed by lack of 
intensive care units, lack of a specialist, and as 
recommended by doctors. Chen [2] found because of 
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operating cost considerations, specialties are not as 
complete as that of major centers in Community 
Hospital so much as it relies on general practitioners 
with experiences in emergency and critical care to 
coordinate related treatments for admitted patients. 
Head trauma with cerebral hemorrhage, acute stroke, 
acute myocardial infarction and tumors are most 
commonly referred due to lack of specialists. Primary 
care quality needs to be strengthened. 
The case studied is a typical community hospital with 
its geographical location in a suburban township with 
population of thirty thousand people about fifteen 
miles away from the city’s most populated area. 
Fortunately and unfortunately as well, there are two 
medical centers nearby just ten miles away in either 
direction. The hospital is small. Its facilities and 
manpower are limited. There are about two hundred 
available beds and about three hundred employees. 
The emergency room is the only access and referral 
window to acute and severe medical conditions for the 
local residents. Like others, the hospital has specialty 
availability problems. The hospital has chest (CH), 
cardiology (CV), otolaryngology (ENT), internal 
medicine (GI), General Surgery (GS), gynecology 
(GYN), intensive care unit (ICU), ophthalmology 
(OPH), orthopedics (ORT), pediatrics (PED), plastic 
surgery (PS), psychiatry (PSY), urology (URO), and 
family medicine. However, ENT, GYN, PS and PSY 
do not provide inpatient services. Also, patients will 
not be referred or admitted as under the service of 
family medicine but rather under GI or other specialty 
names. Although there is no Thoracic Surgery (CHS), 
Cardiac surgery (CVS), dentistry (DEN), infectious 
disease (INF), neurology (NEU), neurosurgery (NS), 
oncology (ONC), Toxicology (POI), the emergency 
room physician also provides preliminary medical care 
based on the basis of need and condition of the patient 
and offers suggestions as to whether the patient stays in 
the hospital for further observation or be referred to a 
medical center. Because the number of patients 
referred or admitted differs for each specialty, this 
study infers that different specialty has different degree 
of influence on referral and makes the following 
hypothesis:  

 Hypothesis: specialty availability has 
significant impact on referral.  

 
II. RESEARCH DESIGN AND METHODS 
 
This paper analyzes the influence of specialty 
(independent variable) on referral (dependent 
variable). The sample source comes from the number 
of patients referred and admitted from the emergency 
room and the corresponding service specialty between 
January and June of 2014. Each sample is designated 
by Arabic numerals as identity, and then assigned 1 for 
referral and 0 for admission. A total of 1,624 samples 
are collected for the use of logic regression to predict 
the impact of different specialties on referral. All 
statistics are performed using Excel and Minitab. 

The definition of variable includes specialty and 
referral. Specialties (or special treatment)is an 
independent variable in the study, including cardiac 
catheterization (CATH), CH, CHS, CV, CVS, DEN, 
Endoscopic Retrograde Cholangio-Pancreatography 
(ERCP), GI, GS, GYN, ICU, INF, NEU, NS, ONC, 
OPH, ORT, PED, POI, PS, isolation ward (iso ward), 
PSY, Transarterial Chemoembolization (TACE) and 
URO, a total of twenty-five variables. Referral is this 
study’s dependent variable. Each sample is assigned 1 
for referral and 0 for admission. To assess the influence 
of the independent variable X (specialty) on dependent 
variable Y (referral), its logic regression model is: 

 
F(X)= ß0 + 0.0．X_0 +ß1．X_1; wherein ß0 is a 
constant, ß1is a variable coefficient. X_0 is zero when 
there is no specialty available. X_1 is 1 when there is 
specialty available. 
 
III. RESULTS 
 
Descriptive statistical analysis showed that the studied 
community hospital has 68 referred, which is about 
four percent of the total number of emergency room 
visits each month on average, accounting for 25% of 
the total referred and admitted. There are 203admitted, 
which is about 13% of the total number of emergency 
room visits each month on average. The referred 
versus admitted ratio from emergency room is 1:3 (Fig. 
1) 
 

 
Source: Shih [4] 

Fig.1 Monthly emergency room referred/admitted 
 
Excel’s stacked bar chart shows a well comparison of 
emergency room referred and admitted for each 
specialty (figure 2). Statistics found GI has the most 
admitted counts on an average of 85 patients per 
month, followed by 53 in ORT, 15 in ICU, and 14 in 
PED. On the other hand, NS has the most referred 
numbers, about 13 patients on an average, followed by 
12.5in GI, 10 in ORT, 7 in GS and 3 in CATH. 

The referred versus admitted ratio for GI is 1:6.8. 
ORT has a referred versus admitted ratio of 1:5.3。
PED and ICU hardly transferred any. However, the 
average number of GS patients referred from the 
emergency room is more than twice as many as 
admitted (7 versus 3). The hospital does not have NEU 
nor NS, but there is still considerable proportion of 
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patients admitted. For example, NS has an average of 
14 admitted while 13 referred monthly. The situation is 
similar in NEU, with 6 admitted and 6 referred.。The 
hospital has no CHS or INF, but there are still a few 
admitted, 4 in CHS and 5 in INF. The hospital has no 
catheterization room, and the monthly average number 
referred is 3, which is the same as the admitted for CV 
(Fig. 2).  
 

 
Source: Shih [4] 

Fig. 2:Average monthly referred and admitted per specialty. 
 
When using logic regression to predict the influence of 
each specialty on referral, it is found ten specialties that 
show significance include GI, GS, INF, ICU, NEU, 
NS, ORT, PED, PS, and PSY. Except for INF and PS’s 
p-values are <0.05, all other specialties have p-values 
<0.01. PSY has the highest referral odds ratio (OR 
36.82). The hospital has GS, but its referral odds ratio 
is worse than that of PS which does not provide 
inpatient service (OR 7.62 vs. OR 6.01). The hospital 
does not have NEU or NS, and the referral probability 
is about 3 times. The hospital has ORT, and its referral 
probability is about 1/2. The hospital has GI but no 
INF, yet the chances of the two specialties referred is 
about 1/3. PED and ICU rarely refer, and their referral 
probability is about 1/6 (Fig. 3).  
 

 
Fig. 3: Specialties with significant influence on referral 

 

IV. DISCUSSION 
 
The empirical results differ from the literature reviews 
in four ways. First, emergency trauma patient referrals 
account for 46.8% of the total referred, much more 
than 37% abroad reported by Newgard [9]. Second, the 
literature mentioned tumor as one of the often referred 
specialty due to a lack of a specialist; however, the 
hospital does not find empirical results of this 
phenomenon. Third, the literature review mentioned 
many referrals are made due to lack of ICU; yet 
patients are hardly referred when their conditions 
require ICU in the studied community hospital. 
Finally, it is predicted that specialty insufficiency 
should incur referral, but empirical results show that 
there are still a few admitted for observation. 
 
CONCLUSION 
 
Specialty availability can only predict emergency 
room interhospital referral patterns partially because 
the impact of each specialty on referral varies. 
Referrals made when inpatient services not provided 
such as in PS and PSY or admissions made because of 
specialty availability such as in GI, ORT, PED and 
ICU is normative. However, admissions made due to 
lack of specialists such as in NS, NEU and INF or 
referrals made despite a specialist available such as in 
GS requires further analysis. This paper can be used as 
a baseline assessment for the influence of other referral 
reasons on emergency room referral patterns. 
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