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Performance of an emergency department according
to the day of the week and the number of attendances
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ABSTRACT

RESUMEN

daily census and the quality markers in the emergency depart-

ment (ED).
Methods: For a 2-year period, daily measures of census, percentage of
deaths, revisits, patients leaving without being seen (LWBS), waiting ti-
me and length of stay (LOS) were retrospectively obtained and compa-
red according to the day of the week. Three groups were established:
Mondays, weekend days, and weekdays (control group). The relations-
hip among groups and among markers was assessed by multiple re-
gression analysis.
Results: Mondays showed the highest rate of visits (212 + 18 vs
201 £ 19 for weekend days and 198 + 19 for control days; p < 0.001).
LWBS was 26.8% and 26.8% higher on Mondays (7.14 + 4.48) com-
pared to weekend days (5.65 £ 3.77) and control days (6.41 + 4.24) .
Waiting time registered a significant increase on Mondays (88 + 37
min) compared to weekend days (75 + 38 min, 17.3%) and control
days (80 + 37 min, 10%). A direct association between daily census
and percentage of LWBS (r = 0.089) and waiting time (r = 0.106) was
found.
Conclusions: ED census is directly associated with the waiting time and
the LWBS rates which are significantly higher in Mondays. This data
may help to resolve several staff and overcrowding troubles in the EDs.

q im: To assess the relationship between the day of the week and
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Comportamiento de un servicio de urgencias
segun el dia de la semana y el nimero de visitas

y el nimero de visitas con los distintos marcadores de calidad

de un servicio de urgencias hospitalario (SUH).
Pacientes y método: Cuantificacion diaria retrospectiva durante un pe-
riodo de 2 afios del nimero de visitas, nimero de pacientes fallecidos,
revisitas y nimero de pacientes fugados, asf como del tiempo de es-
pera para ser visitado y la estancia total en el SUH. Con las medicio-
nes, se establecieron, segin el dia de la semana, 3 grupos: lunes, fi-
nes de semana y resto de dias (dfas control). Los grupos se
compararon entre si y la relacion entre variables se estudié por medio
de regresion lineal maltiple.
Resultados: Los lunes fueron los dias de méas visitas con 212 + 18 vs
201 + 19y 198 + 19 de los fines de semanana y controles respectiva-
mente (p<0,001 para ambos). El porcentaje de fugados de los lunes
(7,14 £ 4,48%) fue un 26,8% y un 11% superior al registrado los fines
de semana (5,65 + 3,77%) y dias control (6,41 + 4,24%) respectiva-
mente . El tiempo de espera de los lunes (88 + 37 min) fue un 17,3%
y un 10% mayor al de los fines de semana (75 + 38 min) y dias con-
trol (80 + 37 min) respectivamente. Se encontrd una relacion directa
entre el nimero de visitas diarias y el porcentaje de pacientes fugados
(r=0,089) y el tiempo de espera (r=0,106).
Conclusiones: El nimero de visitas diarias se relaciona directamente
con el tiempo de espera y el porcentaje de pacientes fugados, los cua-
les son mayores los lunes. Estos datos podrian resultar de ayuda a la
hora de establecer el personal y espacios necesarios en los SUH.

Calidad. Servicio de urgencias. Efectividad.
\isitas.

O bjetivo: Determinar la relacion que tienen el dia de la semana

INTRODUCTION

The duty of any hospital emergency department (HED),
within reasonable limits, and regardless of the number of at-

tendances and the severity of the conditions treated, is to pro-
vide a uniform level of attention and care 24 hours a day, 7
days a week. It is an extended belief that Mondays is normal-
ly the worst day in terms of number of attendances. This is
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used to justify longer waiting times, higher levels of dissatis-
faction among users and perhaps higher rates of adverse
events. However, the relation between the number of daily at-
tendances and the day of the week with certain markers of ef-
fectiveness and of objective quality of results has not been
fully established. In a previous study, Bell and Redelmeier re-
viewed a series of medical records of certain diseases and ad-
justed the results by age, sex and co-morbidity and found a
higher mortality rate during the 48 hours following hospital
admission in patients transferred from the emergency depart-
ment during the weekend". The increase in mortality rates was
attributed to a lower number of staff during these periods, a-
though they did not study the possible association with the
number of patients seen or with other quality markers. Fer-
nandes and Christenson approached the problem by demon-
strated a direct relationship between the total length of stay in
a HED and the percentage of patients that leave the depart-
ment without being seen by a physican® In the discussion, it
was indicated that the increase in the length of stay in the
HED caused a staff work overload that hindered attention to
newly arrived patients and these decided to leave before being
seen. The aim of the present study way to determine the rela-
tionship between the day of the week and the number of at-
tendances with 3 objective quality markers (mortality rate, re-
attendances and leavers) and 2 effectiveness markers (waiting
time and total length of stay in the HED).

PATIENTS AND METHOD

The present study was carried out in Hartford Hospita, a
North American tertiary care urban university hospital with
700 beds. At the time of the study, the HED treated more than
75,000 patients every year. A nurse carried out the initia clas-
sification of patients using a three-level scale: emergency, ur-
gent and non urgent. Both structural and human resources re-
mained highly homogeneous during the different days of the
week. There were no remarkable differences between the lev-
els of experience of the healthcare professionals that rotated
in the different days of the week.

During a 2-year retrospectively period, from February 1,
2001 to January 31, 2003, the data of the variables analysed were
obtained from the computer system of the HED. These datawere
daily results with no identification of patients, therefore the pro-
ject was approved by the Ethics Committee.

The 7 days of the week were divided into three different
groups: 1) all working Mondays (98 days); 2) al Saturdays,
Sundays and holidays (226 days); 3) remaining days, which
were considered control days (406 days).

On each of the days of the study, the total numbers of re-
turning patients, patients deceased in the HED and patients
that had left without being seen by a physician were quanti-
fied. The latter three were used as quality markers and were
expressed as daily percentage in relation to the total number
of attendances. “Deceased” were considered as patients who,
had died in the HED after arrival aive “Leavers’ were de-
fined as al patients who, once registered, left the HED before
being seen by a physician. Finaly, discharged patients that re-
turned to the HED without an appointment during the first 72
hours following discharge were quantified as “re-atten-
dances’.

Waiting time to be seen and total length of stay in HED
we selected as effectiveness markers. The first was defined as
time elapsed between the time a patient registers and that
when they are seen and it was calculated as the average of
waiting times for each patient for every day of the study. The
second was defined as time elapsed between the time the pa-
tient initiated the visit with the doctor and the time the pa-
tients exits the HED, whether discharged or admitted to hos-
pital, and it was determined as the average of the total
lengths of stay of every patient for each of the days of the
study.

The results the of quantitative variables are shown as
means (standard deviation) and the one-way ANOVA test was
used for comparing the groups. Univariate and multivariate
studies were performed using a linear regression model to as-
sess the degree of association of the quantitative variables.
Differences were considered significant with a p value less
than 0.05. Statistical analysis was carried out with SPSS ap-
plication (SPSS 10.0 version, SPSS Inc, Chicago, IL).

RESULTS

The number of daily visits was significantly higher on
Mondays (212 +18) than on the weekends (201 £19) and on
control days (198 +19) (Figure 1).

No significant differences were found in the mortality
rates between the three groups. However, the percentage of
leavers increased significantly on Mondays to a 26.8% and
11% (7.14 +4.48%) respectively, on comparison with week-
ends (5.65 +£3.77%) and control days (6.41 + 4.24%). In terms
of percentage of re-attendances, the increase during weekends
(4.88 +£1.62%) was of a significant 9.2% compared with Mon-
days (4.47 +1.42%) and of 11.4% compared with control days
(4.37 £1.61%) (Figure 2).

In terms of effectiveness markers, the total length of stay
in the HED no differences were found between the three
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Figure 1. Number of daily attendances and day of
the week

groups. On the contrary, waiting time on Mondays (88 + 37
minutes) was of a significant 17.3% higher than on weekends
(75 £38 minutes), and a significant 10% higher to that on
control days (80 +37 minutes) (Figure 3).

On analysing the relation between quality and effective-
ness markers with the number of attendances, we found a di-
rect and significant double association between the number of
daily attendances and the percentage of leavers (r =0.089),
and between the number of daily attendances and waiting
time (r = 0.106) (Table 1).

DISCUSSION

The present results show that, during the 2-year study peri-
od Mondays were the days in which more attendances were
recorded. In addition a direct relation was found between the
number of attendances and the waiting time to being seen and
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Figure 2. Quality markers and day of the week

with the percentage of patients that left the HED before being
seen. If we assume that the present results can be generalised,
the current overcrowding crisis of the HED in the United States
has indeed adverse consequences for patients that must with
stand a deterioration in quality®.

The reason why Mondays are the worst days in terms of
hedthcare is unknown, but it is not difficult to speculate that its
origin is multifactorial: users that become ill during the week-
end wait until Monday to call their general practitioner, who
refers them to the HED; other users try not to attend their
workplace or to skip school and attend the department seeking
ajudtification; doctors in residences and day care centres do not
normally do rounds on weekends and it is therefore on Mon-
days when rounds take place and new problems that must be
solved in the HED are detected... It is possible that the number
of attendances and their distribution over the days of the week
varies according to the type of HED, location and region of the
country, but each should analyse this fact that, undoubtedly,
provides important information to establish the needs for staff
and space.

Overcrowding of HEDs and the resulting incapacity of the
system to act as a safety net for patients is a patent universal
problem. The increase in healthcare demand in the HEDs leads
to overcrowded rooms, corridors and waiting rooms. This can
turn against staff and generate real ethical problems for them
when they redlise they are incapable of offering the necessary
care with the limited existing resources'’.

In previous studies, the percentage of deceased patients,
leavers and of re-attendances has been used as indirect but cor-
rect measures of the quality that a given HED provides™. The
same has taken place with the two effectiveness markers used™.
Therefore, the data from the present study show that the behav-
iour of a HED tends to deteriorate as the number of attendances
increases, therby leading to longer waiting times and higher
rates of leavers. When waiting times increase, many HEDs in
the United States close and divert ambulances to other hospi-
tals. In these circumstances, a recent study confirmed a direct
relaion between the time in which a HED remains in a situa-
tion of diverting ambulances and the time that it takes to ad-
minister therapy in acute myocardia infarction?. However,
these authors could not associate the increase in this time, dur-
ing periods of overcrowding in the HED, with an increase in
the mortality rate in these patients. Similar conclusions can be
drawn from the present study as an increase in the percentage
of deceased was not associated with the increase in the number
of daily attendances to the HED. This lack of association could
be due, at least partiadly, to the very low mortality rate in the
HED, making it very difficult to demonstrate significant differ-
ences.
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Figure 3. Effectiveness markers and day of the
week

The tota length of stay in the HED did not seem to depend
on the total number of attendances of a given day. Therefore, the
differences found in the evolution of patients could be better ex-
plained by the variation in the available spaces for providing
care, number of staff and waiting time to be seen. Finally, re-at-
tendances were surprisingly lower on Mondays, perhaps because
patients with a more severe condition were assessed and treated
correctly and those with milder conditions could visit their gen-
erd practitioner in the following days, on being working days, if
they thought their reason for attendance was not solued.

Finally, a parallelism was established with Spanish HEDs
that, athough included in a public healthcare system, present
similar overcrowding situations with long delays in the provi-
sion of hedthcare®, thereby leading to a deterioration of both
objective” and subjective® quality. In a similar study, Mir6 et a
found no significant deterioration of quality and effectiveness
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