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ABSTRACT

OBJECTIVE
To determine the physician staffing to patient ratio at Emergency Department (ED)

METHODS

This is a cross-sectional study including 363 patients who visited at ED of Khon Kaen
Hospital, Thailand in the period of April 2015. Period of time for each patient in ED
was assessed to calculate the physician to patient ratio per hour.

RESULTS

ED stay times in patients with critical conditions (Level 1), patients with emergency
illness (Level 2) and patients with acute illness were (Level 3) were 54, 74 and 97.5
minutes, respectively. By calculation we found that 1.9, 3.2, and 4.0 patients in Level
1, Level 2 and Level 3 were treated by one physician per hour. There were 121
patients (33.3%) who had an ED visit time of more than 2 hours and two factors which
were found to be statistically significant associated with this were being in Level 3
(adjusted odds ratio (AOR), 3.14; 95% confidence interval (Cl), 1.01 to 9.74) and being
laboratory investigated (AOR, 4.50; 95% Cl, 2.41 to 8.43).

CONCLUSION
Emergency room physician staffing to patient ratios in Level 1, 2 and 3 patients were
1.9, 3.2 and 4 patients per hour, respectively.

28




INTRODUCTION

hospital or both.! They emergency
department overcrowding is a problem
gradually encountering more and more and
it arises rapidly when there are more
patients coincidentally with the
administration within the emergency
department has not adequately and
sufficiently managed.?3 This results in
disadvantage to patients’ sickness
conditions such as delay treatment.*'?
Moreover, It is also found to be related to
the occurrence of cardiac emergency in
patients admitted in the hospital more and
more and the mortal rate increased.”3'¢

The emergency department
overcrowding could be caused from three
processes, namely, before entering into an
emergency room, within emergency room
and after discharge from emergency room.
V" The process before entering into an
emergency room means there are a great
number of patients requiring to use
emergency rooms while the process within
emergency room includes patients
screening, evaluation and procedure of
diagnosis affecting to the duration the
patient has to stay in an emergency room
but the process after discharge from
emergency room would crucially regard to
the time the patient was carried out of the
emergency room.'"” Whereof the
emergency room with high potentiality
would have longer period of in-emergency
room process but it would not allow the
emergency department overcrowding.'®
There had been studies, it was found that
the emergency department overcrowding
was arisen from increasing numbers of
severe sick and critical patients."?

The important personnel herein the
emergency room are physicians, they
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found tha adequate ratio should b
1.8-2 patients to physician per hour?® The
cause enabling the lower rate of physician’s
examination and treatment than this always
came from a great number of severe sick
patients, high rate of in-patient admission,
insufficiently experienced physicians and
waiting duration for forwarding patients to
a ward took a long time.?® The American
Academy of Emergency Medicine had
stated that the physician to patients
proportion depends upon the patient
service acceptable rate which should not
over 2.5 patients to physician per hour in
group of patients with moderately
emergency condition.?’ Even though at
present, there are widely studies on causes
of emergency department overcrowding
but there were limited studies on the
adequate number of physicians necessary
for giving treatment to emergent and
critical patients. Besides, the study results
had not reflect to the condition of Thailand
which has a different public health system.
This study therefore emphasized on the
study of the number of physicians to the
number of emergent and critical patients in
general hospitals’ context and on factors
affecting patients retained in emergency
rooms for a long time.

METHODS

This was a cross sectional research to find
the adequate proportion or ratio of
physician to a number of critical, emergent

and urgent patients visited for treatment
during 1-30 April 2015.
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official time physician. The second group
are emergency medicine resident and
intern. The third group are specific expert
physicians alerted at the Emergency
Department consisting of surgeons and
orthopedic surgeons and the final group
are the specific expert physicians called for
to look after a patient (on call ) such as,
ophthalmologist, otolaryngologist and
obstetrician and gynecologist.

Patients coming to get services at
the Emergency Department will be
screened and selected by experienced
nurses according to the Emergency Severity
Index (ESI)2® Guideline which divides
patients into 5 levels according to the
disease severity, namely, Level 1, the critical
patient; Level 2, emergency patient; Level
3, urgent patient; Level 4, less urgent
patient and Level 5, general patient
whereas Level 1-3 are regarded as the
patients in emergency condition and Level
4-5 are regarded as non-severe sick people.
All patients in emergency condition would
be brought into the study. From the data of
Emergency Department in 2014, it was
found that the average duration patients in
emergency room who had been and not
had been performed urgent treatment,
laboratory examination, radiological
examination and consultation with specific
expert physicians were 63 and 95 minutes
respectively. Hence, if any patient spent
period in emergency room for over 2 hours
(120 minutes), that patient would be
deemed over the acceptable criteria.
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edure, radiological
ratory examination,
jon, result of treatment
and health insurance.

When patients had been screened and
separated, they would be brought into the
examination room, waiting to meet a
physician according to their level of
urgency. Patients would be examined by
the physician, get treatment, forwarded for
additional examination and sent to consult
specialist as appropriate in each case
whereas the duration the patient was in the
emergency room was deemed the duration
the patient was under the physician’s care-
taking. The treatment result was divided
into admission for hospitalization, going
home, refer to another hospital, forwarding
to out-patient department and deceased at
the emergency room. The sample size was
calculated from the previous study made at
the Emergency Department, Khon Kaen
Hospital, it was found that it required
sample size for 345 cases to be in 95 %
confidence interval and 80 % testing power.
The sampling was carried out in simple
means with expectation that there might be
10% of data lost. Hence, in this study, 380
cases had been sampled and the data were
presented in form of means, standard
deviation, median and quartile range. The
data were analyzed by to calculate for the
crude odds ratio (COR) of factors delaying
patients to be in an emergency room for
longer time than 2 hours. All factors with
P<0.05 would be analyzed by binary logistic
regression to calculate for the adjusted
odds ratio (AOR) and its 95% confidence
interval (Cl). All data were analyzed using
STATA Program, Version 11.0.
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themselves to the number of 217 cases
(59.8%), 144 (39.8%) and 142 (39.2%)
patients came to get services at the time
interval of 08.01 — 16.00 hours and 16.01 —
24.00 hours respectively. 170 patients
(46.8%) were mostly found to be the
patients of Level 2 emergency whereas 99
cases (27.3%) were injured, 203 cases
( 55.9%) were admitted as in-patients and
220 cases (60.6%) were universal coverage
health insurance, as shown in Table 1.

It was found the waiting time for
physician’s examination were 0, 8 and 14
minutes for patients of Level 1,2 and 3
respectively. Duration for examination of
each patient of Level 1, 2 and 3 were 31, 19
and 15 minutes, respectively. From the
analysis of physician’s examination period,
it could be calculated that a physician could
examine and give treatment to patients of
Level 1, 2 and 3 to amount of 1.9, 3.2 and
4.0 patients per hour respectively or
approximately 2, 3 and 4 cases per hour
respectively. The duration a patient staying
in emergency room (length of stay-LOS) for
patients of Level 1,2 and 3 were 54, 74 and
97.5 minutes respectively. The Level 1
patients had mostly been done emergency
procedure for 23 cases (51.1 %) and 42
cases (93.3%) were hospitalized as in
patients. One third of analyzed patient
number were in emergency room for longer
than 2 hours, especially Level 3 patients of
64 cases (43.2%) as shown in Table 2.
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Table 1. Characteristics of the Patients.

Male-no. (%) 199 (54.8)
Types of presenting—no. (%)

Referred 125 (34.4)

Time of presenting—no. (%)

16.01-24.00

Triage categories—no. (%)

142 (39.2)

Level 2 170 (46.8)

Type of illness—no. (%)

Non trauma 264 (72.7)

Admission 203 (55.9)

Qut patient department 8(2.2)

Health insurance —no. (%)

Government insurance 43 (11.8)

Social insurance 42 (11.6)

Others

2(0.6)

Plus minus values are mean plus minus standard
deviation.




Table 2. Treatment outcome

Median door to physician-min (IQR) 0 (0-1) 8 (5-12) 14 (9-16) 9 (4-14)

Median length of stay in department-min (IQR) 54 (45-63) 74 (32-131) 98 (60-163) 80 (40-149)

Admission-no. (%) 42 (93.3) 101 (59.4) 60 (40.50 203 (55.9)

Table 3. Factor Associated with Length of Stay at Emergency Department More than Two Hours

Age-yr 47.1423.9 453+21.7  0.99(0.98-1.01)

Level 1 38 (15.7) 7 (5.8) 1 1

Level 3 84 (34.7) 64 (52.9) 4.14 (1.73-9.86) 3.14 (1.01-9.74)

On their own 141 (58.3) 76 (62.8) 1 1

Emergency medical services 9(3.7) 12 (9.9) 2.47 (0.99-6.13) 2.41 (0.85-6.86)

08.01-16.00 91 (37.6) 53 (43.8) 1

00.01-08.00 51 (21.1) 26 (21.5) 0.84 (0.47-1.51)

Median door to physical time-min (IQR) 8 (3-14) 10 (5-14) 0.99 (0.98 -1.02)

Laboratory investigation-no. (%) 123 (50.8) 75 (72.0) 1.58 (10.1-2.46) 4.50 (2.41-8.43)

Consultation-no. (%) 95(39.2) 53 (43.8) 1.21 (0.78-1.88)

Plus minus values are mean plus minus standard deviation.
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forwarding for labor
AOR was 4.50 (95%
the in-patients adm
the length of stay in emergency room less
or equal to 2 hours with statistical
significance, the AOR was 0.17 (95% ClI,
0.08 to 0.34) as shown in Table 3.

DISCUSSION

Patients who visited at the Emergency
Department were different from the
patients who came to get services at Out-
patient Department, namely, this group of
patients, especially the severe patients
required many steps of disease diagnosis,
needed many emergency procedures that
took longer time for treatment.
Simultaneously, it needed continuous
evaluation or assessment, post-treatment
activity by physician such as waiting for
symptom observation, meeting or
specialist consultation and waiting for
result coming out of laboratory. These
factors resulted in accumulation of patients
in emergency rooms that reduced the area
to support the newly coming patients and
caused the emergency department
overcrowding because the department had
to give concurrent services to both
previous patients and new patients.

From the study, it was found that
even though the study was conducted
specifically among only severe patients
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unsuitable or even in
level of hospital has its
administration system

patients proportion. Besides, it was also
found that Level 1-3 patients stayed in an
emergency room 80 minutes per case but
when categorized by each level, it was
found that Level 3 patients stayed longest
time in an emergency room and they had
the patients’ most proportion staying in an
emergency room for longer than 2 hours
which, according to the screening criteria
of ESI, the Level 3 patients were the ones
who had constant symptom and needed
examination, diagnosis and treatment at
the Emergency Department to reduce
admission of unnecessary.

Level 1 and 2 patients were the
ones who had non-constant symptoms and
high risk who needed admission for
continuous treatment in hospital so they
spent less time in emergency rooms and
had more proportion to be admitted in the
hospital. Appurtenant with the hospital’s
management system, the admission of
patients could immediately be done so the
patients needed not to wait within the
emergency rooms, they could immediately
be moved in when the physician ordered
admission to be in-patients. It was found
another factor relating to the length of stay
of a patient in an emergency room other
than the severity level of sickness, namely,
forwarding for laboratory examination
similarly to a previous study.?*




emergency room,
groups of patie
significance that its
many studies which admission
to be in-patient resulted in patient’s long
stay in emergency room'??> because there
must be management of in-patient bed
preparation to be able to admit the patient
that this step took a long time. But Khon
Kaen Hospital which is a tertiary hospital
and the mother hub to receive forwarded
patients from provinces in upper
Northeastern Part of Thailand so it must be
prepared to support patients necessary to
get a suitably specific treatment,
unlimitedly and pruoblemlessly on in-
patient bed administration so patients
could immediately forwarded from the
Emergency Department to in-patient ward
without delay when the treatment at
emergency room had been finished.

The limitation of this study were,
firstly, the study had been conducted at
only one hospital that its result may not be
applicable with another hospital with
different context of services. Secondly, due
to the studying data obtained from the
database of Emergency Room Registry that
the time of receiving records in case the
patients were admitted as in-patients
would be recorded to prepare the patient’s

erval when emergency
and intern with less
on new working that
n's examination period
or length of patient's stay in an emergency
room. Hence, there should be additional
studies to cover every interval of all year
round and in the public health service in
each level in the next study so as to be
benefit in organization of appropriate
physician personnel list rate to give
services to patients. It can be summarized
that in patients of critical, emergent and
urgent groups who entered to get medical
treatment at the Emergency Department
had the physician to number of patients
proportion equal to 1 to 2, 3 and 4 patients
per hours respectively.
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