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1 R codes for simulation

Please note the simulation code is provided on the condition that the orig-
inal source is acknowledged in any subsequent use or adaptation of the
provided code.
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library(tidyverse)

library(dplyr)

library(forcats)

## Generate Occupancy rate (OR) - 20 cases
pa = seq(0.01,0.99, length = 20)



## Number of physicians, 1 to 5, Na
## np = 1/Na

np = 1/c(1:5)

np = round(np,3)

## Weighted mean triage score AR = sum (ni*ti)/BA = sum (wi-ti)

## all patients in ED with triage category 1: ni = BA, ti = 5, hence AR = 5 (max)
## all patients in ED with triage category 5: AR = 1 (min) - 50 cases

wmts = seq(1,5,length = 50)

wmts = round(wmts,3)

## Generate Synthetic data
## num_p: number of physicians (num_p = 1:small hospital , num_p = 5: large hospital )
## 1000 for each hospital, total number of samples = 5 *1000 = 5000
edwin_dat = data.frame(num_p = rep(np, each= 1000),
b_p = rep(rep(pa,each=50),5),
w_ts = rep(wmts,100))

edwin_dat = edwin_dat %>’ mutate(b_odds = b_p/(1-b_p))
edwin_dat$max_w = 5 ## maximum ESI
edwin_dat$min_w = 1 ## minimum ESI

## Calculate EDWIN and gEDWIN
edwin_dat = edwin_dat %>’ mutate(EDWIN = num_p*b_odds*w_ts,
gEDWIN = log(num_p) + log(b_odds) + log(w_ts))
edwin_dat = edwin_dat %>/, mutate(EDWIN_max = num_p*b_odds*max_w,
EDWIN_min = num_p*b_odds*min_w,
gEDWIN_max = log(num_p) + log(b_odds) + log(max_w),
gEDWIN_min = log(num_p) + log(b_odds) + log(min_w))

## Plot x-axis = OR and y-axis = EDWIN
## figure 1 (EDWIN)
edwin_dat$num_pl = fct_recode(as.factor(edwin_dat$num_p),
Il1|| = Il1l|, Il2l| = ||0'5|I’ I|3|I = IIO.333||’ Il4|| = IIO‘25|I’ I|5|I = IIO.QII)

ggplot(edwin_dat, aes(x=b_p, y=EDWIN, group = num_pl, col=num_pl)) +
geom_point() +
geom_hline(yintercept = c(1.5,2.0), col=’red’)+
y1im(0,100) +
facet_wrap(“num_pl,nrow=1) + xlab("OR") +
scale_color_brewer(palette = "Dark2") +
guides(color = guide_legend(title = "Number of physicians in ED")) +
theme (legend.position = "bottom")

## figure 2 (gEDWIN)



ggplot(edwin_dat, aes(x=b_p, y=gEDWIN, group = num_pl, col=num_pl)) +
geom_point() +
geom_hline(yintercept = c(c(2.06,2.34)), col=’red’)+
ylim(-5,5) + facet_wrap(“num_pl, nrow=1)+ xlab("OR") +
scale_color_brewer(palette = "Dark2") +
guides(color = guide_legend(title = "Number of physicians in ED")) +
theme (legend.position = "bottom")
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2 Procedure for Real data analysis

® Data Collection - Collect hourly ED presentation data including;:

— ED presentation Date and Time

— Number of patients for each triage category (e.g., ATS 1-5)
— Total number of patients currently in the ED

Total number of ED spaces (beds available)

— Number of Physicians in ED - (for EDWIN calculation)

e Calculate OR, AR, EDWIN, and gEDWIN using formulas in the paper (Refer to
Section 2.2 in the manuscript) .
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