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The Development of Customized
Overcrowding Index for an Emergency
Department

Jong Myoung Ko, Ji Hun Son, Yong Deok Ahn, Kee
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Yu-Suk Park, M.D.}, Young Hoon Lee

Purpose: Emergency department (ED) overcrowding results
in loss in timely, effective medical care, as well as in social
and economical efficiency. This paper proposes a new over-
crowding index to reduce and to prevent these losses.

Methods: We investigated the real-time situation of the
emergency department in a major Korean hospital, com-
pared to existing indices and to extracted factors to develop
a new, customized overcrowding index based on the flow of
patients, a reflection of emergency room conditions. We
developed 3 indices, FFOI (Front Flow Overcrowding
Index), BFOI (Back Flow Overcrowding Index), and TFOI
(Total Flow Overcrowding Index). Each index was applied
to test the period from 10 September 2007 to 16
September 2007. We extracted values of each index at 3-
hour intervals and estimated how they reflected the over-
crowding situation compared with basic overcrowding
indices. We used the correlation coefficient and Kullback-
Leiblur (KL) distance as the basis for measurement.

Results: Existing indices are emergency department work
index (EDWIN), national emergency department over-
crowding scale (NEDOCS), and real-time emergency
analysis of demand indicator (READI) work score (WS).
EDWIN and READI did not reflect accurately the over-
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crowding situation. Some factors extracted from NEDOCS
and WS were not suited to the emergency department. We
solved these problems by develop in new indices.
Conclusion: In conclusion, the new indices are more effec-
tive and descriptive than the existing indices with respect to
correlation to crowdedness in the emergency department.
In the future, the new, customized overcrowding index will
become more descriptive if the necessary data is gathered
in real time and more effectively verified by the medical
staffs and patients.
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A E o= EDWIN (Emergency Department Work
Index)®, NEDOCS (National Emergency Department
Overcrowding Scale)”, READI (Real—time Emergency
Analysis of Demand Indicator)'®, WS (Work Score)
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Fig. 1. Weekly pattern of basic overcrowding indices in Emergency department.
* NPED: number of patientsin emergency department

T NPW: number of patientsin waiting
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Fig. 2. Results of applying four overcrowding indices to Emergency department.
* EDWIN: emergency department work index
T NEDOCS: national emergency department overcrowding scale
¥ READI: real-time emergency analysis of demand indicator
5 WS: work score
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Table 1. Correlation and KL* distance between NPED ', NPW' and four overcrowding indices
Correlation KL* distance
NEDOCS' ws' EDWIN'  READI**  NEDOCS ws! EDWIN'  READI**
NPED' 0.875 0.928 0.681 0.410 0.015 0.004 0.036 1.451
NPW* 0.864 0.724 0.532 0.138 0.033 0.075 0.147 1.363
Average 0.870 0.826 0.607 0.274 0.032 0.040 0.092 1.407

* KL: Kullback Leiblur

" NPED:

number of patientsin emergency department

T NPW: number of patientsin waiting

$ NEDOCS: national emergency department overcrowding scale
"' WS: work score

! EDWIN: emergency department work index

** READI: real-time emergency analysis of demand indicator

Table 2. Factors required to develop customized overcrowding Indices

Category Factors

Waiting time Registration waiting time, Admission waiting time, Total length of stay in ED*

Bed and patient Number of licensed treatment beds, Number of bedsin ED*, Number of patientsin ED*, Triage of each
patient

Emergency staff Number of physicians and nurses on duty, Number of patients per a physician

* ED: emergency department

Patient arrives i ED* Patient Discharge
atED* Registration treatment disposition from hospital
: Admit to
i i hospital
i Front flow | Back flow
i
Total flow K

Fig. 3. View of new customized overcrowding Indices.
* ED: emergency department
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Fig. 4. Results of applying new customized overcrowding indices to Emergeny Department.

* FFOI: front flow overcrowding index
T BFOI: back flow overcrowding index
* TFOI: total flow overcrowding index
$ TH: threshold
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Fig. 6. Supporting decision making using customized indices.
* NPED: number of patients in emergency department
T NPW: number of patientsin waiting
* FFOI: front flow overcrowding index
$ BFOI: back flow overcrowding index
" TFOI: total flow overcrowding index
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