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IntroductIon

Emergency department (ED) visits are an impor-
tant component of the health care system and serve 
as “safety nets” in many communities. The American 
Hospital Association analyzed ED trends from 1995 
to 2016 and found a 51% increase in ED visits and a 
12% decrease in the number of EDs within the United 
States.1 Similar findings have been reported in local 
regions such as California.2 Drivers of these trends 
include population growth and government health 
care policy. Characteristics in relation to ER trends 
that have been explored include age, gender, and 

AbstrAct

To determine trends in daily emergency department (ED) visits, a preliminary retrospective 
study was done to analyze the relationship of long-term trends, day of week, and month of 
year to ED volume at University Medical Center in Lubbock, TX. Local data were collected 
from January 1, 2011, through December 31, 2017. An increase in ED visits from 2011 to 2014 
was followed by a decrease in ED visits from 2014 to 2017. The best fit third order polynomial 
was “y = 194.9 + 0.3x + 0.00045x2 − 0.000000006x3” with y = number of ED visits and x = 
cumulative day. The busiest day of the week was Monday with an average of 235.6 visits per 
day. Throughout the week, ED visits decreased to a minimum value of 201.9 visits per day on 
Saturday. The differences between each day of the week were significant (p < 0.001). Seasonal 
trends were present with peaks during February and September. The differences among 
months were significant (p < 0.001). The total variance of the ED visit data was decreased after 
adjusting for the long-term trend, day of week, and month of year. These adjustments remove 
noises not relevant to the study goal and are necessary for further studies testing hypotheses 
about factors affecting ED visits that may not be uniformly distributed over time. 
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diagnosis.3 One study assessed ED utilization and 
found a decrease in ED visits with holidays, extreme 
cold temperature, and precipitation.4 Emergency 
department activity was higher in the winter and lower 
during the fall. When looking at days of the week, 
most visits were on Monday which was attributed to 
outpatient facilities being closed over the weekend. 
Emergency department visits also mirror changes in 
health care policy as there has been an upward shift 
in visits seen in the uninsured and Medicaid insured 
patients.5

With the soaring demand for and dwindling avail-
ability of EDs, it is helpful to review patterns to assist 
in meeting health care needs. Overcrowding is now a 
problem across the United States and will continue to 
persist as the population ages with patients present-
ing with increasingly complex medical conditions to 
the hospital.6 Our purpose was to analyze long-term 
trends of the University Medical Center ED use in 
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Lubbock, Texas, from January 1, 2011, to December 
31, 2017. We also examined the effects of the month 
of year and the day of week. The analysis would pro-
vide preliminary data to test hypotheses about the 
effect of other factors on ED use. We found significant 
long-term trends as well as effects of month of year 
and day of week. These trends represent necessary 
corrections that need to be made for studying factors 
that might be used for predicting ED visit load, such 
as inclement weather events. 

Methods

A count of total ED visits for each day was made 
by computerized analysis of the electronic medical 
record (EMR) at University Medical Center (UMC) in 
Lubbock, Texas. Emergency department visits were 
tabulated for all dates starting from January 1, 2011, 
through December 31, 2017. To investigate the rela-
tionship between ED visits and dates, attempts were 
made to evaluate potential factors that might have 
a relationship with the ED visits, including long-term 
overall trend, day of the week, and month of year. 
Polynomial regression was first used to remove the 
long-term trend in ED visits. Then residues from the 
polynomial regression were fit by day of the week. 
Next, a second regression was fit to adjust for the 
month of the year effect. 

results

Figure 1 shows the raw data. The x axis is the 
number of days after January 1, 2011. The y axis is 
the total number of ED visits for all reasons on each 
date. One can see an increasing trend in ED visits for 
dates less than about July 1, 2014. Then there is a 
decreasing trend in ED visits starting from about July 
1, 2014 to the end of the time period at December 31, 
2017. The overall trend line was y = 194.9 + 0.3x + 
0.00045x2 − 0.000000006x3, where y is the number of 
ED visits, x is cumulative day.

Figure 2 shows the raw data adjusted for the long-
term trends.

Table 1 shows the effect of day of the week on 
ED visits. Monday was the busiest day of the week 

with an average of 235.6 visits per day. Emergency 
department visits decreased on subsequent days to 
a minimum value of 201.9 visits per day on Saturday. 
Sunday had more visits than Saturday, but fewer vis-
its than all other days. The differences among each 
day of the week were significant (p < 0.001).

Table 2 shows the effect of month of the year on 
ED visits. Figure 3 shows the data in Table 2 in graph-
ical form. One can see seasonal trends with peaks 
during February and September. The differences 
among months were significant (p < 0.001). 

Figure 4 shows data after corrections for the long-
term trend lines, the day of the week, and the month 
of the year. 

Figure 1.

Figure 2.
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Table 1.

Total Daily Admits

Mean Standard Deviation

Monday 235.6 22.8

Tuesday 221.9 22.5

Wednesday 217.3 21.0

Thursday 211.9 23.7

Friday 211.2 20.0

Saturday 201.9 19.0

Sunday 208.8 21.9

Table 2.

Total Daily Admits

Month of year Mean Standard Deviation

January 217.6 22.7

February 222.2 22.7

March 219.1 22.0

April 217.4 23.4

May 212.0 23.4

June 209.0 20.5

July 211.3 19.3

August 214.5 19.4

September 225.9 25.8

October 216.5 23.4

November 210.0 24.7

December 211.1 30.7

Figure 3.

Emergency department visits have considerable 
variance over time. To study any other determinants 
of ED visits that are not uniformly distributed over 
time, it is advisable to remove changes in number 
of visits associated with long-term trend, day of the 
week and month. Regression analysis shows that 
the total variance explained by long-term trend, day 

of the week, and month were 265562, 258781 and 
53657, respectively (p values all <0.001). Note that 
these variances account for 18.3%, 17.8% and 3.7% 
of the total variance, respectively.

dIscussIon

Annual long-term trends of number of ED visits 
in the US have gradually increased since 1995.1 We 
found a significant long-term trend over time consist-
ing of an increase in ED visits in Lubbock from 2011 to 
2014 followed by a decrease in ED visits from 2014 to 
2017. The increase is consistent with previous stud-
ies on ED visits and is likely attributable to population 
growth. A 9.4% increase in the population of Lubbock, 

Figure 4.
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colder months although one study looking at the effect 
of weather found no correlation to ED visits.13 

Prediction formulas taking calendar variables into 
account have been successful in improving patient sat-
isfaction and efficiency in staffing.10 Data analyses can 
be advantageous for EDs in terms of micro and macro 
level planning. Forecasting models for ED visits have 
shown stronger accuracy for short-term compared to 
longer-term predictions.11 Comparison of various fore-
casting methods have supported the impact of calen-
dar variables on demand for ED services.9 

Our study had a few limitations. First, our study 
was limited to a single center. The use of data of other 
EDs in Lubbock would allow us to compare our results. 
Second is the lack of data of average daily tempera-
ture. Having this information would allow for additional 
observation of any significant trends. Third, we did not 
include federal holidays as independent variables.

Much of the total variance in ED visits over time 
was explained by long-term trends, day of the week, 
and month of the year. Considerable residual vari-
ance (sum of squares) was present after adjusting for 
the long-term trend, day of week, and month of year. 
The source of this residual variance is open for further 
studies. Our findings can be useful for the creation 
of forecasting models for accuracy in predictions of 
ED visits in Lubbock. The adjustments made in this 
study should be done prior to any further analyses 
of causes of ED visits if variables of interest are not 
uniform over time. 
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Texas, from 2010 to 2017 was estimated based on 
Census Bureau data.7 A California study that also 
showed a long-term increase in number of ED visits 
found that their increase in demand mirrored the pub-
lic’s concerns regarding ED capacity.2 The decrease 
we observed from 2014 to 2017 is likely due to emer-
gence of competition in the Lubbock ED market with 
an increase in the number of choices of where to seek 
care including urgent care centers and telemedicine.8 
Total ED visits in a geographic market will depend on 
population and the public’s perception of the utility of 
the ED vs. other venues for health care. The depend-
ence on population is straightforward. ED visits would 
increase if the public had incentives to receive care 
in the ED vs. outpatient offices, urgent care clinics, or 
other alternative providers of acute care. Third party 
payment for alternative venues of care can have a 
large role in the public’s perception of the ED. For 
an individual ED, the other determinant of long term 
trend in ED use will be market share. Many factors 
influence market share, and this issue is beyond the 
scope of this study. 

Numerous studies have looked at the cycli-
cal variations in relation to day of the week, month 
of the year, and long-term trends.9,10,11 We found a 
significant effect of the day of the week on ED vis-
its, with Monday having the highest number of visits. 
Emergency department visits also decreased through 
the remainder of the week. This is consistent with 
prior analyses of ED visits and is comparable to the 
long-term trends.9,11 One study that compared trends 
across three hospital EDs found that the impact of 
holidays and weekly patterns were variable and found 
an increase in patient volume the Friday after a holi-
day at one of their centers.9

When observing the months of the year, we found 
a significant effect with relation to ED visits with peaks 
in February and September. The effect was much 
smaller than either the long-term trends or the effect of 
the day of the week. This is in contrast to a study done 
in Singapore with higher patient volumes from May to 
July that they attributed to region-specific diseases 
such as dengue.12 The medical literature has been var-
iable in results regarding the relation of time of year to 
ED visits. Some have shown a decrease in ED visits in 
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