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Year after year, emergency department visits in the United States increase along with cost
of healthcare. In an effort to combat this, urgent care facilities have become an increasingly
common alternative to emergency departments. These urgent care facilities are meant as a low
cost, easier to access substitute to emergency departments for the treatment of unexpected, non-
life-threatening illnesses. As urgent care facilities become more common, the way in which
patients chose between them has become a growing topic of interest. This paper aims to examine

the effects weather and calendar variables have on emergency department and urgent care visits

in Springfield, Illinois and to compare to similarities and differences between the effects.
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SECTION 1
INTRODUCTION

Throughout the last several decades there has been dramatic increase in patient volumes in
emergency departments across the United States. Because emergency department needs are
increasing at a greater rate than expansion of facilities can occur, hospitals and patients have
suffered the consequences of overcrowding. In order to combat overcrowding while continuing to
provide quality care for patients, urgent care facilities and retail clinics have become an
increasingly common alternative to treat patients with sudden, non-life-threatening medical
conditions. These standalone facilities are intended treat less urgent medical conditions with the
hope of diverting lower acuity patients away from emergency departments in an attempt to
alleviate overcrowding.

Emergency departments (ED) have traditionally been the only health care option when
patients do not have immediate access to primary care providers. Because of this, they have had a
broad range of medical responsibilities extending beyond what might be seen as their primary
objective of emergency care. Urgent care facilities are intended to ease the strain on emergency
departments by treating a subset of patients who otherwise might have presented to the emergency
department. While urgent care clinics act as an alternative for patients who might otherwise present
to an emergency department, they are not perfect substitutes. The staffing structure of urgent cares
typically mirrors that of emergency departments, but there are several notable differences between
the two. One clear difference can be seen in the hours of operation between the two. Given their
role as primary treatment centers for life-threatening medical events, virtually all emergency
departments in the US remain open at all hours and year-round. While some urgent care facilities

are open year-round, most have limited daily hours and are often closed during certain holidays.



Another important difference between emergency departments and urgent care facilities is
in the level of medical care available. Urgent care facilities are intended to provide walk-in access
for treatment of illnesses and injuries that present suddenly, and require medical intervention, but
are not immediately life-threatening. This could include, but not be restricted to, bone fractures
and joint sprains, seasonal viral and bacterial infections such as influenza or strep throat, or non-
seasonal viral infections such as bronchitis. Typically, non-urgent medical ailments refer to a
condition in which a several-hour delay in care will not lead to an adverse outcome (Uscher-Pines
et al, 2013). This contrasts with the mission of emergency department facilities, which are
intended to act as the primary treatment center for immediately life-threatening medical conditions.
A few examples of these would be heart attack, stroke, traumatic injury, allergic reaction, etc.
Because emergency departments are intended to treat life-threatening illnesses, they require
immediate access to specialists, equipment, and facilities needed to treat these conditions.
Conversely, urgent care facilities do not have the same access to specialists, equipment, and
facilities, as they are intended to treat non-urgent conditions.

Non-urgent visits to emergency departments have been a concern for decades. A cross-
sectional survey conducted by Young et al. (1996) found that approximately 37 percent of patients
seen at one hospital emergency department in a 24-hour period were non-urgent cases. A more
recent study by Weinick et al (2010) estimated that between 13.7 and 27.1 percent of emergency
department visits could have been seen at urgent care facilities or retail clinics. There is little
consensus on whether these non-urgent visits increase wait times and cost with evidence
supporting and contracting both (Schull et al, 2006). Regardless of whether urgent care facilities
help reduce cost and emergency department wait times, the introduction of urgent care facilities

has been shown to effect emergency department visits (Poon et al, 2018).



Studies have shown that there are several reasons why patients might choose to present at
an emergency department versus an alternative such as their primary care provider or an urgent
care facility. Burnett and Grover (1996) found that, of a surveyed population, nearly 66 percent of
respondents stated the emergency department was the only place they knew to go for their medical
problem. Similarly, the limited hours, longer wait times, and scheduling difficulties associated
with seeing a primary care physician have been shown to be associated with increased
inappropriate use of emergency departments (Carret et al, 2009). Patients have also been shown to
be poorly capable of self-triaging. A study done by Gill and Riley (1996) showed that within a
patient population deemed non-urgent by emergency department staff, 82 percent rated their
condition as urgent.

Besides patient-reported reasons for emergency department visits, a number of studies have
examined effects of environmental and calendar variables on emergency department and urgent
care facility volumes. Calendar variables such as specific days of the week or holidays have
consistently shown to be influential factors. Volumes tend to peak on Monday, and steadily decline
through the rest of the week (Batal et al, 2001). Monday, Thursday, and Friday have been shown
to be the most statistically significant towards increased volumes (Holleman et al, 1196).
Holidays, and the few days preceding them, have shown to be correlated with declines in
emergency department volumes while days following holidays typically have higher volumes
(Carret et al, 2009).

There has also be significant research on the effects of weather variables on patient volumes
at emergency departments. Temperature, rainfall, and sunshine hours have been shown in some
studies to influence emergency department attendance. A study done by Ou et al showed rainfall

being associated with lower volume days and sunshine hours and temperature being associated



with higher volume days (Ou et al, 2005). Another study showed weather was an influence in
emergency department visits specifically for asthma (Kwon et al, 2016). Pediatric emergency
department visits have also been shown to decrease on days with rain or snow and increase in the
days following rain or snow (Lee et al, 2016).

Given the similarities between emergency departments and urgent care facilities,
examination of patient flows between the two given certain factors can potentially provide insight
into how view these medical “goods” relative to each other. For instance, perfect similarities in
patient volume changes between urgent care and emergency departments given certain calendar or
weather variables might indicate that the population views the two as perfect substitutes.
Conversely, no similarities whatsoever might suggest the two are viewed as entirely separate
goods, despite the fact that they are designed to perform many of the same functions. This could

be a sign of imperfect information, an issue that plagues medical markets.



SECTION 2
DATA

Data was compiled and provided by Memorial Health System of Springfield, Illinois. Daily
emergency department and ExpressCare (Memorial Health Systems urgent care facilities) census
and admission data was included as well as daily weather data for the Springfield, Illinois area.
Environmental data included average points for temperature (Fahrenheit), dew point (Fahrenheit),
humidity (%), visibility (miles), barometric pressure (inches), wind speed (miles per hour),
precipitation (inches), and max wind gust. Calendar data points included full date, day of the week,
and month of year, as well as numerical assignments for those categorical data points. The data
spanned six years, starting on 6/1/2009 and ending on 6/1/2015. Given that ExpressCare closes for
certain holidays, those days and the corresponding data for emergency department visits for those
days was removed. Aside from these days all days from 6/1/2009 up to and including 6/1/2015

were included. In total 2172 days of data were taken from an original sample of 2189 days.



SECTION 3
METHODS

A retrospective study using the aforementioned data was conducted using SAS Enterprise
Guide 7.1 software. Initial summary statistics were taken to provide maximum, minimum, mean,
median, and standard deviation values for the dependent variables of emergency department
census, adjusted emergency department census, and ExpressCare census figures. Adjusted
emergency department census was calculated by subtracting emergency department visits that
resulted in hospital admittance from total emergency department census figures. The rational with
adjusting for hospital admissions being that, while the data set does not categorically segment non-
urgent emergency department visits, one can unequivocally conclude visits resulting in admission
to the hospital are urgent. Similar summary statistic was then taken for the independent variables
(calendar and daily weather variables). Correlations were then taken between the independent
variables and dependent variables.

Three sets of regressions were then conducted alternating emergency department census,
adjusted emergency department census and ExpressCare census as the dependent variables. The
first regression only used the calendar variables — day of week and month of year — as independent
variable. The second examined the effect of environmental factors as the independent variables.

The last regression model included both calendar and environmental factors.



SECTION 4
RESULTS

Emergency department visits across all observations averaged 185.68 per day, with a high
of 270, a low of 104, and a standard deviation of 18.57. Using the adjusted emergency department
census these numbers dropped considerably, with average daily volumes of 149, a maximum of
221, a minimum of 77 and standard deviation of 16.16. ExpressCare daily census across the same
time period averaged 205.2, with a one-day maximum of 382, minimum of 76, and standard
deviation of 39.67. Emergency department census significantly correlated with ExpressCare
census having a Pearson correlation coefficient of .29120 (P <.0001). This correlation, while still
statistically significant, was reduced when correlating ExpressCare census to adjusted emergency
department census (Pearson correlation coefficient .22011, P < .0001). Average emergency
department visits, before and after adjusting for admissions, peaked in the second observation year
(2010) and then decreased every year thereafter. ExpressCare visits also peaked in 2010 and
decreased year after year until the last observation year, 2015, when there was a slight increase.

Emergency department census positively correlated with Monday, March, May, June, July,
August, September, mean temperature, mean dew and mean visibility at a 99% confidence interval
as well as Tuesday, at a 95% confidence interval. Emergency department census was negatively
correlated with Sunday, Friday, Saturday, February, November, December, mean barometric
pressure, and mean wind speed at a 99% confidence interval as well as January, and mean humidity
at a 95% confidence interval. Adjusted emergency department census was positively correlated
with Monday, March, May, June, July, August, September, mean temperature, mean dew and
mean visibility at a 99% confidence interval. It was negatively correlated with Friday, Saturday,

January, February, November, December, mean barometric pressure, and mean wind speed at the



99% confidence interval as well as Sunday, and mean humidity at a 95% confidence interval.
ExpressCare positively correlated with Monday, Tuesday, January, February, March, December,
mean barometric pressure, and mean wind speed at the 99% confidence interval as well as mean
visibility at the 95% confidence interval. ExpressCare was negatively correlated with Thursday,
Friday, June, August, mean temperature, mean dew, and precipitation at the 99% confidence
interval as well as Sunday, Saturday and mean humidity at a 95% confidence interval.

The regression of emergency department census on calendar variables showed that all week
days had positive coefficients at a 99% confidence interval. January, March, April, May, June,
July, August, September, and October had positive coefficients at a 99% confidence interval.
February had a positive coefficient that was significant at the 95% confidence level while
November had a negative coefficient but was only statistically significant at a 90% confidence
interval. The model was significant with (Pr > F) <.0001 and had an R2 of .2271 and an adjusted
Rz of .2211. The same regression but with adjusted emergency department census as the
independent variable had similar directional results for variable coefficients with some exceptions;
January was only significant at a 95% confidence interval and November, while still having a
negative coefficient, was not statistically significant. The model was also significant with (Pr > F)
<.0001, had an R2 of .1772 and an adjusted R2 of .1707. Regression of ExpressCare census showed
that Monday, Tuesday, April, May, June, July, August, September, and October were statistically
significant at a 99% confidence interval with Monday and Tuesday having positive coefficients
and the other variables having negative coefficients. Friday and January also had negative
coefficients but were significant only at a 90% confidence interval. This model was also significant
with (Pr > F) <.0001, had an R? of .1786 and an adjusted R? of .1721. These results can be seen in

table 1.



Table 1. Regression on Calendar Variables

ED Lijed ED ExXprats
Estmats  Standar Emor tyalus Pref Estimels  Stander Emor tyaie Pr=ft Estimats  Standar Emor 1 Vialug P>
Inta reapt 168.00335 1458918 11208 « 0001 135.70385 1.38313 101.04 « 0001 H4RH 15838 G014 =000
Sundsy 5.57667 1. 20867 42 <0001 1.60968 119037 10 0.0025 0.08031 113858 102 1.9844)
Mpnday 251450 110589 18.93 =001 18. 19088 11903 138 = 0001 2507 115884 435 =000
Tie sy 11482323 13477 a.497 =001 B.63338 119138 581 = 0001 11,9047 118t 77 Q.0002
Weline sz 98I 13478 7.25 <001 5.07084 119137 4 <0001 4 93843 ER e 154 0114
Thureday 830751 1347 8.25 =001 197 11304 13 0.0009 38120 115887 121 0227
Fridey 8214 1,325 48 = 0001 114 119038 21 0.0053 58411 31581 174 0074
Ssturday 0 : : ] 0 : : : 0 : . |
January 507472 1. 72361 % 0005 160758 1.5442 2.3 0.0138 7.306% 40974 178 00747
Fabruan 153625 1. 78634 20 10425 11an4t 158253 20 0.0438 1.39183 419917 133 07403
&I ch 1188907 1.72354 63 <0001 109485 156414 T8 <0001 4 1251 409743 117 02403
April 453117 173787 574 <0001 912084 155658 il <0001 15.00207 413138 163 0.0003
M 130155 1. 72381 7.53 <0001 12.38585 1.5442 .01 « 0001 11 42788 409747 289 0003
Juns 1288371 174286 1.7 <0001 1285168 1.58145 [iles] <0001 5524 4141 455 =000
July 1212314 1.72358 7.03 =001 1211758 158417 785 = 0001 4306898 40973 1051 =000
August 1189817 1. 72381 L] <001 1210104 15442 784 <0001 2478 409747 842 <000
Saptamber 119903 17387 L] <0001 131637 15565 845 <0001 1480041 413138 154 0.0003
Octobar 548837 17235 118 10015 B.5935483 158419 4.5 <0001 19,2241 409743 486 <000
Hiowe mbr 110568 1.7 1.7 10741 0.54382 155701 081 05848 1933541 413145 484 =000
Decamber a L] [ .
Sumof Sqmms  Mean Sqmm FValue FraF Sum of Squares  MeanSquare Fiakue Fr>F  |SumofSquares  MeanSguare F Value Fraf
Mol 176260 10 733 <0001 it H9E4007L s <001 FEEES 1176 <01
Emor 39TEE eI =14 L7 3 156131711
Corcled Total | TTeE SEET 4EE
Values Values Values
Root MSE 1661143 4 5134 1851331
Dapendant Mean 12545088 49,739 103603
CoaffVar EESH 99TELE 1840881
R-5quars 0211 o 078
4d| R-5q L33 o 0173

Regression using environmental factors and with emergency department census as the

dependent variable showed that only mean temperature was statistically significant. It was

significant at a 99% confidence interval and had a positive coefficient. This was also true with

adjusted emergency department census as the dependent variable. Both were statistically

significant with (Pr > F) <.0001 while the R? and adjusted R? for the emergency department census

model were .0789 and .0755, respectively, and the R? and adjusted R2 for adjusted emergency

department census model were .1053 and .102, respectively. With ExpressCare census as the

dependent variable, mean visibility and mean wind speed were significant at the 99% level — both

having positive coefficients — while mean dew was significant at the 90% level and had a negative
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coefficient. This model was significant with (Pr > F) <.0001, had an R2 of .0604 and an adjusted
R2 of .057. A table of these regression results can be seen in table 2.

Table 2. Regression on Weather Variables

ED AdjusEd ED Exprase
Estimats  Standar Error tvalus Pre |t Estimats & tandsr Ermor tyais Pre [t Estimats Standar Error tValus Pra|
Intercapt 90243 LM 1.2 02509 L5717 30851 ik 1474 490188 1594188 051 18072
Mo antsmp 051843 iRk 71 1.0085 0529 0.18289 115 0.mi7 144734 048 101 1312
Mo zndsw 026811 1204 132 01855 02825 017334 151 i1 1.67619 0474 156 10832
Mo znhumid 010472 010035 1.4 0287 010468 08684 121 2% 0.%%9 023508 L5 01157
Meznbarem 2.3093 2629 048 03799 2504 225201 113 1606 a5822 612449 145 0147
MeznvE 0154101 128884 053 05334 000075 024715 025 P 182543 067215 72 00067
Meznwind 0.00144 015234 uki) 09225 0.07663 013098 .59 05585 128381 03518 18 00003
Pracip 05542 147845 038 07072 085182 1249 187 150 240258 1439 07 14849
Mepuat 000855 10851 01 01.8203 00R7 0.058 w17 0815 120752 015228 L% [iRFz)
Sumof Squares  Mean Square F Value Fr=F Sum of Squares  Mean Square F Value Pr=F Sum of Squares  MeanSquare FValue Pr=F
Mgl 6093 169907 nn <000 61349 7668 64437 EIR: <001 24899 EiliH] 1743 <000
Error 1115 Ra0E 521430 2415118 356508 1maanen
Comectad Totsl] 772087 382779 104617
[ Values Vahues Values
Reoot MSE 1311138 1550844 21762
Dapa ke it Ml 185 4542 14321784 HAT1E2
Cosft Var 476602 LI HNEL
R-$quare 007 0153 .06
44| R-3g 1075 o 1.7

Regression using both calendar and environmental factors can be seen in table 3. With
emergency department census as the dependent variable showed that all days of the week, January,
February, March, June, July, August, October, November, and mean temperature were significant
at the 99% level. All days of the week, January, February, March and mean temperature had
positive coefficients while June, July, August, October and November coefficients were negative.
September and mean wind speed coefficients were negative and significant at the 95% level while
mean barometric pressure and mean visibility coefficients were positive and significant at the 95%
level. This model was significant with (Pr > F) <.0001, had an R2 of .279and an adjusted R2 of
.2706. Results were similar for adjusted emergency department census. All days of the week as
well as January, February, March, and mean temperature were significant at the 99% level and had

positive coefficients. July, August, and November coefficients were negative and significant at a
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99% confidence interval. June and mean wind speed coefficients were negative and mean

barometric pressure coefficients were positive at the 95% level, was mean visibility was positive

but only significant at a 90% interval. This model was also significant with (Pr > F) <.0001, had

an R2 of .2305 and an adjusted R2 of .2215. With ExpressCare as the dependent variable, of days

of the week only Monday and Tuesday were statistically significant, both having positive

coefficients and being significant at a 99% confidence interval. April through November were all

significant at the 99% level and had negative coefficients. Mean barometric pressure and visibility

were also significant at the 99% level and had positive coefficients. Friday had a negative

coefficient but was only significant at a 90% interval. The model was significant with (Pr > F)

<.0001 and had an R2 of .2 and an adjusted R2 of .1907.

Table 3. Regression on All Variables

ED Adjus Bd ED Exprass

Estimate]  SEndar Error vl Pr = [ Estima & Standar Emmor tvals Pr = [ Estimats|  Standar Error v Pr > |
Intercapt 22457 74.EMN 0.3 107837 3808672 B7. 02214 1057 1. 5839 122 84252 18135188 1.78 04752
Sunday 5.6802 128829 438 =001 383315 1.15634 314 00017 [ 3. 12555 Q.04 0 552
Monday 25.23013 129186 1453 = 0001 16 23082 1.15838 14 = 0001 299555 313705 .58 = 0001
Tuseday 1198052 12248 928 = 0001 &.75858 118011 5.2 = 0001 123161 313907 3a2 = 0001
Wvadnesdiay 9853459 12933 7B =.0001 5.17389 1. 18083 458 =.0001 4 9908 31412 159 0.1123
Thursdey 825785 12857 a841 =.0001 3.91304 1. 15671 338 10.0007] 4 19838 312958 134 0.1801
Friday B.25835 128348 4485 =.0001 3373 1.15738 252 00036 7212 313173 153 00879
Saturdzy a 1 . | i . . l [ . 1 .
JanLsry 8.3527) 1.70339 49 =001 6.58418 1. 52892 43 0001 526193 413703 127 02035
Fia bruary 8. 37985 17482 345 00003 5.75158 1.56735 38T 00002 4. 20073 4241 1.04 02395
March 7.10955 1.74567 407 <0001 685815 1. 66T 44 0001 0. 59024 4. 2387 a 08337
aprl 021936 1.98457 Q.11 nail 032157 1. 76335 014 08553 22 18118 477138 485 =0001
ey 265108 2.14249 124 02181 131848 1.92305 058 1. 4337 | 2320881 5.20349 448 = 0001
June 7.30358 239881 304 100024 4 JG0E35 215311 214 0.0324) 52, 57408 5826 2.0 = 0001
Juy 1009626 2 4997 404 =001 7 AL 228367 332 00009 5. 05267 B.07102 473 = 0001
August 8. 42358 2 4531 a8 00001 & 70255 2 20183 304 00024 &0 9545 5.95783 L) = 0001
SapEmber 539647 224133 2.3 00171 2. 18632 2.01178 1.08 0. 2817 26.35191 5.44352 484 <0001
October 588516 1.83702 2493, 0003 2.71813 1.73863 1.56 01181 2807743 4. 70456 5497 =<0001
HNowvembsr . 52476 1.76821 42 =.0001 §.96213 1.5871 i35 100005 2594741 4.23445 6,04 <0001
DoeC: amibssir L] a . | L1} . - | a - a .
MeanEmp 0.58145 017184 28 1000521 058978 015433 17 00015 o411 04175 0.5 03248
Meandew 0.00134) 015889 a0l ak= Tl 0 0BT 0. 18577 a4 16585 1. 05525/ 042855 012 05018
Meanhumid 002436 009053 [il.ry 0.758 005757 008162 a7 1. £506| 0. 13572 022085 Q81 05385
Meanbarom 5.642565 241 233 0001 5.1123 2 1TmaR 235 0014 16. 17525 585323 275 00061
Meanve OE1877 026021 2.3 00175 041764 0. 23355 179 00739 3. 26786 063196 5.17 =0001
Meamwind 031267 01431 218, [iLie] 0 28772 0. 12845 224 00252 0. 31678 034758 0491 03822
Mexpust 0.02574 005853 a4 105602 001784 0. 05253 034 0737 . 09783 014215 083 04323
Precip Q1775 1.32851 Q13 0.8937] 041886 1. 15244 1035 0.7268] . 28554 3. 22855 0.0 09343

Analysks of Varkance Analyss of Vasance Analyss of Variange
Sumof Squares  Mean Square F Value Pr=F Sum of Squares _ Mean Square F Walue Pr=F Sum of Squares _ Mean F Vakue Fr=F
Mndsl 213430 251673067 333 <0001 134304 53721507 XL < 0001 E21043 3 2151 <0001
Error SEEEEE e FEFRER
Comacted Tots! TIDET 4 104507
[

Root MSE
Depandent Mean
Cosft Var
R-Squers 0.3
Ad) R-3q 0370 oz
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SECTION 5
CONCLUSIONS

Correlations between the independent and each dependent variable were generally similar
both in terms of direction and statistically significant with some notable exceptions. January,
February, December, barometric pressure and mean wind were negatively correlated with
increases in emergency department and adjusted emergency department census but positively
correlated with ExpressCare census. Similarly, June, July, August, mean temperature, and dew
point were positively correlated with emergency department and adjusted emergency department
census but negatively correlated with ExpressCare census. Tuesday was significant to emergency
department and ExpressCare census but not adjusted emergency department census while May,
September, and November were significant to ED and adjusted ED census but not Express census.

When regressing only using calendar variables, Monday was the greatest contributing
variable for all three dependent variables. Weekday variables were much more significant towards
ED and adjusted ED census compared to ExpressCare census. November was not significant to
ED or adjusted ED census but was significant to ExpressCare census while the reverse was true
for February and March. Also, while month of the year all had a positive effect on ED and adjusted
ED census there was a negative effect on the month and express census volumes. Even though all
models were statistically significant the model best predicted ED census, followed by Express and
then adjusted ED.

When modeling for environmental factors, only mean temperature was significant with
higher temperatures being associated with higher census volumes. More of the environmental
factors were significant for Express census. Increase visibility and wind speeds both led to higher

census figures in ExpressCare. Increased dew point led to lower volumes but was less significant
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of a variable (Pr > |t| .0632). While each regression was statistically significant, none was very
predictive. The most predictive of the three was adjusted ED which had an adjusted R2 of .102.
When looking at calendar and environmental variables together, the variables that
significantly affected ED census also significantly affected adjusted ED census, except for
September and October. For both, January, February, and March led to increases in census
volumes while later months led to decreased volumes. For all three dependent variables July was
the month with the greatest impact and for all three the effect was decreased volumes. Months had
a greater impact on ExpressCare census volumes than they did on ED or adjusted ED volumes.
Day of the week was more significant towards ED and adjusted ED census volumes. All days of
the week were significant to a 99% confidence interval and contributed to increased volumes. Only
Monday and Tuesday were significant at that level for Express with Friday being significant at a
90% interval. Like with ED and adjusted ED census, Monday and Tuesday contributed to increases
in Express census volumes. In contrast, Friday had a negative effect on Express volumes.
Increases in mean temperature contributed to increase in ED and adjusted ED census but
had no effect on ExpressCare. This was also true of increased wind speed, but the effect was
decrease volumes. Increased visibility and barometric pressure led to increases in volumes for all
three dependent variables, though the significance was greatest for ExpressCare. More weather
variables were significant towards ED and adjusted ED census volumes than Express volumes at
90 and 95% confidence intervals, respectively, but at the 99% level more weather variables were
significant to ExpressCare volumes. Overall, calendar variables contributed more to census
volumes for all three dependent variables than environmental factors. In the wholistic model,
calendar and environmental factors contributed more to ED and adjusted ED census than they did

to ExpressCare census. None of the models were very predictive for ED, adjusted ED, or
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ExpressCare census figures. With that being said, they were consistently more accurate when
regressing ED census.

There were a large number of similarities across the models, especially in the final
regression. While not perfectly identical, these similarities suggest that the patient population
views the two facility types as similar goods. Since the number or patients changes similarly based
on calendar and weather variables, it can be assumed that patients view these two goods as
substitutes. This would be ideal given that ExpressCare is intended as a substitute for non-urgent
emergency department care. Despite this, results were not identical between the adjusted
emergency department regressions and the ExpressCare regressions. Since the adjusted emergency
department variable was intended to show which patients presented to the emergency department
despite being able to be treated at ExpressCare, the differences between the models could indicate
that those patients view ExpressCare as an inferior substitute to the emergency department.
Conversely, there might be an issue with the variable, in that it includes patients who require care
only provided at the emergency department.

Several limitations exist that, if corrected, might provide more accurate insight. The most
apparent issue is that the census figures for the emergency department are not identified as being
urgent or not. Adjusting for admissions with the creation of the adjusted ED census variable
intuitively helped remove some urgent cases from the census figure, but it likely did not remove
them all. This might be the reason that there was little difference in model outcomes between ED
census and adjusted ED census models. It seems obvious that not all patients that present to the
ED on any given day need urgent medical attention, but it’s possible many do require immediate

attention without admission to the hospital. The inclusion of a datapoint that identified non-urgent
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visits at the ED — as well as at the urgent care, for that matter — would ensure homogeneity in the
population.

There is also the issue concerning the timeframe from when the data was retrieved. All data
points showed a total for a given day and thus are less accurate than if the data was segmented into
smaller timeframes. This is especially troublesome given that the emergency department is open
all day while ExpressCare is only open from 8 am to 8 pm. For example, it could be the case that
no ED visits were during the open hours of Express and 100 percent of the rainfall was when
express was closed. If the data was segmented into smaller timeframes it would be possible to
control for this and only examine times during which both facilities were open.

Lastly, additional analysis could be conducted to better compare the models. A SUR
regression could be conducted to compare the association between the residuals. More weather
variables could be added to determine what, if any, effect they might have on census volumes.
While this paper identifies clear similarities and notable differences in the effects of calendar and
weather variables on emergency department and urgent care census volumes, additional, more

detailed, data and analysis is needed to expand and validate the findings.
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