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More than one million Canadians are admitted to hospital via the emergency
department (ED) every year. During 2005-2006:'

* Over half (60%) of patients hospitalized were admitted through the ED. This
proportion varied across Canada, from 56% in Nova Scotia and Alberta to
77% in Nunavut.

* The 1.1 million patients admitted via the ED accounted for 65% of acute care
inpatient days.

* The majority (68%) of patients admitted via the ED were in the medical patient
service group, followed by the surgical (19%), neonatal and pediatric (6%),
mental health (5%) and obstetrics (1%) patient groups.

* Patients admitted via the ED were more likely to be older and sicker (have
multiple and/or more severe conditions or diseases) than patients admitted
via other means. On discharge, these patients were also more likely to be
transferred to further facility-based care.

Bed wait times (from the decision to admit the patient to the time the patient
leaves the ED) among admissions during 2005 showed that in a sample
of 277 Canadian hospitals:

e QOverall, 1 in 25 patients waited in the ED longer than 24 hours to access an
acute care bed once the decision to admit the patient had been made. In
large community and teaching hospitals, 1 in 20 patients admitted via the
ED waited 24 hours or longer.

* The median bed wait time varied by hospital type, from 18 minutes in small
community hospitals to 2.3 hours in teaching hospitals.

* Ten percent of patients waited in the ED 2.8 hours or more for access to an
acute care bed in small hospitals. In comparison, 10% of patients in large and
teaching hospitals waited over 17 hours.

* Eighty-six percent of patients in small hospitals spent two hours or less in the
ED waiting for an acute care bed. In comparison, 45% of patients in teaching
hospitals waited two hours or less.

i. Analysis excluded Canadian acute care hospitalizations in Quebec and among women admitted for childbirth
and infants born in hospital.
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» Larger hospital size, older age, sicker patients and longer length of inpatient
stay were associated with longer bed wait times.

* In large community and teaching hospitals, wait times tended to be shorter in
some summer and winter months, on weekends and in the evening.

A number of factors may affect bed wait times and patient flow, such as the
capacity to discharge alternate level of care (ALC) patients. ALC patients are
inpatients who no longer require acute care. During 2005, we found that in a
sample of 277 Canadian hospitals:

* Compared to large community and teaching hospitals, small and medium
hospitals were more likely to carry a larger proportion of ALC patients in their
acute care caseloads. Smaller hospitals also saw greater variation in the
proportion of ALC patients day to day.

* For those patients who waited over 24 hours to access an acute care bed in
large community hospitals at the time of decision to admit, the median
number of ALC patients at the time of decision to admit was 11. In teaching
hospitals, the median number of ALC patients was 20.

viii



About This Report

More than one million Canadians are admitted to acute care hospitals via emer-
gency departments (EDs) every year. Given the importance of this aspect of
health care, the amount of time people spend in EDs continues to be a topic

of interest to patients, health care providers, health system planners and
policy-makers.

CIHI’s three-part report series on Understanding Emergency Department Wait
Times aims to provide new information on the number and types of patients
accessing EDs and how long they are waiting for care. The report series also
provides information on hospital-based factors that may influence wait times and
the flow of patients through the ED to the inpatient setting. The report series is
available in both official languages on the CIHI website at www.cihi.ca.

The first report, Understanding Emergency Department Wait Times: Who Is Using
Emergency Departments and How Long Are They Waiting?, focused on the char-
acteristics of patients visiting selected EDs in Canada and the overall length of
time that people spent there. The second report, an Analysis in Brief, looked more
closely at wait times in Ontario, specifically variations in overall time spent in the
ED by type of hospital and geographic location, wait times to initial physician
assessment and variations by patient triage level and discharge disposition. This
third report examines factors associated with the flow of patients from the ED to
the inpatient setting. Using data from a sample of hospitals from across Canada,
the time from the physician’s decision to admit to the time the patient leaves the
ED (referred to as “bed wait time”) is examined. The distribution of this wait time
is explored with respect to patient characteristics, hospital type and volume of
alternate level of care (ALC) patients.

The first section of the report highlights both the percentage of hospital admis-
sions in Canada that occur via the ED and the patient groups comprising the
largest proportion of those admissions. The second section of the report focuses
on variations in bed wait time by hospital type, patient group, day of week and
season. Factors associated with inpatient bed availability are explored in the third
part of the report. Specifically, the relationship between bed wait time and
volumes of ALC patients is examined. In conclusion, the report highlights some
initiatives under way across Canada to improve patient flow and wait times in
EDs, and points to “what we know” and “what we don’t know” about initiatives
targeted toward patient flow from the ED to inpatient beds.

The descriptive analysis of bed wait time and overview of initiatives provided in
this report are intended to provide new information for health care providers and
health system managers as they move forward with strategies to improve patient
flow from the ED to acute care and from acute care to alternate care settings.
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Data Source and
Interpretive Cautions

The data source for the analyses presented in this report is CIHI's Discharge
Abstract Database (DAD), which comprises demographic, administrative and
clinical data for hospital discharges and day surgeries in Canada.

The objective of this report is to inform efforts to reduce ED wait times and
improve patient flow. That said, the following cautions should be considered
when interpreting the results:

1. While CIHI has introduced a number of procedures to check and improve
data quality, there have been no formal reabstraction studies directly
assessing the accuracy of decision-to-admit and ED-leaving date and time
data elements in the DAD. Our analysis includes a sample of acute care
hospitals that met criteria based on both availability of the data elements
needed to calculate bed wait times and the absence of suspected data
quality issues identifiable from the discharge abstracts received by CIHI.

2. Anecdotal information and patterns in coding that are identifiable in the
data indicate variation across hospitals in the process used to assign times
to decision to admit and ED leaving, and accuracy in time measurement.

3. Bed wait time results aggregated by hospital type represent the “average”
or “typical” scenario, but even within a given hospital type, the bed wait time
distribution may vary substantially between individual hospitals.

4. Anecdotal information and patterns in coding that are identifiable in the data
indicate that there is under-reporting of alternate level of care (ALC)
patients. The degree to which ALC patients are under-reported varies by
province and territory.

Also note that Quebec hospitals do not participate in the DAD, and the Quebec
data submitted to CIHI do not contain the information required to identify
acute care inpatients admitted from the ED or ALC patients. As a result, the
findings presented in this report do not include hospitalizations in Quebec.
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The Fine Print

To put the results of this report into context, the following points are worth noting:

Data source. Results were obtained from acute care hospitalizations in the Discharge Abstract
Database (DAD). With the exception of information on mode of admission, decision-to-admit time
and ED-leaving time, the DAD does not contain any additional data on emergency department
(ED) visits prior to hospitalization. Our results, therefore, do not consider ED visit characteristics
such as triage level or time spent in the ED prior to the decision to admit.

Bed wait time. The ED wait time examined in this report is the bed wait time, measured from the
time the physician or other authorized health professional decides to admit the patient to the time
the patient leaves the ED.

Alternate level of care (ALC). An ALC patient is a patient who has finished the acute phase of
his or her treatment but remains in an acute care bed. The majority of patients who receive ALC
are awaiting placement in some form of facility-based, follow-up care, such as long-term care,
complex continuing care or physical rehabilitation.

Hospitalizations due to childbirth. Both women admitted for delivery and infants born in hospital
were considered as having hospitalizations due to childbirth. The first section of this report
compares hospital utilization between patients admitted via the ED and those admitted via other
means. To limit the comparison primarily to patients admitted for health problems, results in this
section exclude hospitalizations due to childbirth.

Clinical Decision Units. Some hospitals have units adjacent to the ED referred to as observation
or clinical decision units (CDUs). CDUs are designated for patients requiring further investigation
and monitoring to inform a physician’s decision to admit or discharge from the ED. These units
are a relatively new strategy being used by an increasing number of hospitals in an attempt to
address ED overcrowding and extended ED wait times.'

The DAD is not always able to distinguish between CDUs and acute care wards, but patients who
receive inpatient care exclusively through a CDU can be identified by comparing the date and
time elements available in DAD. CDUs are different from acute care wards, and for this reason we
excluded CDU-exclusive patients from the analysis of bed wait time. For further details on the
identification of these patients, refer to Appendix A.

Sample of 277 hospitals. Not all hospitals report the DAD data elements required to calculate
bed wait time (decision-to-admit and ED-leaving dates and times). As a result, this report
presents bed wait times for the calendar year 2005, based on a sample of 277 hospitals primarily
in provinces where submission of these data elements is mandatory (that is, Alberta, Manitoba,
Ontario, Nova Scotia and Newfoundland and Labrador). This sample represents approximately
58% of admissions via the ED to Canadian hospitals outside Quebec.

Appendix A provides a detailed breakdown of inclusion criteria and sample coverage of the
277-hospital data set by province and territory, plus additional information on data sources,
methodology and interpretive limitations.
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)8 Emergency
Departments as
1) Part of the Health

Care System

Every year, Canadians make over 14 million

visits to hospital emergency departments
(EDs)? resulting in over one million admis-
sions to acute care hospitals via the ED.

Over the past five years, the proportion of hospitalizations via
the ED has remained fairly stable at around 60% of patients admit-
ted for a health-related problem. Hospitalization rates via the ED vary
across the country. In 2005-2006, the age-standardized hospitalization
rate via the ED ranged from 416 per 10,000 population in Ontario to 910 per
10,000 population in the Northwest Territories.
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Factors influencing hospital-
ization rates, such as overall
population health,® availability
of or access to appropriate
primary care® and ED practice
patterns or management,® may
account for some of the varia-
tion in hospitalization rates via
the ED across the country. It is
interesting to note that while
there has been a general
downward trend in the overall
number of acute care hospital-
izations over the past 10 years,®
the number of hospitalizations
to acute care via the ED has
remained steady at about 1.1
million a year over this same
period of time.

Rate of Hospitalizations via the ED

In Canada, age-standardized rates of acute care hospitalization via the
ED vary by province and territory. This map shows the proportion of
hospitalizations with admission via the ED and per capita rates of hospi-
talization via the ED across provinces and territories during 2005-2006.

Overall
AW *
DD 459

O&%O 60%

504 BEENS
seoll 621 1L29%
57%

B Age-Standardized Hospitalization via
the ED Rate per 10,000 Population

B Percent of Hospitalizations Admitted
via the ED

Notes: Results exclude hospitalizations in Quebec due to differences in coding mode of admission.
Hospitalizations among women admitted for childbirth and infants born in hospital were also excluded
for the purpose of comparison. Provincial and territorial per capita rates were age-standardized using
the overall Canadian population excluding Quebec as the reference. The rate for Canada excluding
Quebec, therefore, gives the crude hospitalization rate.

Sources: Discharge Abstract Database, CIHI; Statistics Canada, Demography Division (2005-2006
population estimates).

Mode of Admission

Hospitalizations via the ED include patients admitted to the hospital via that
hospital’s ED. Hospitalizations via other means include elective or planned
admissions, direct admissions from a doctor’s office or clinic or transfers

from another facility.




Hospital Utilization and Patient Characteristics

In order to determine if patients admitted via the ED had different characteristics
than patients admitted via other means, we examined these two groups of
patients. For the purpose of comparison, hospitalizations were examined based
on mode of admission and were categorized into patient service groups primarily
according to the discipline of their main acute care service or health care
provider. An index of health problems during each hospitalization was also
measured using the Charlson Index.”?

We found that excluding hospitalizations due to childbirth, the majority (68%)

of patients admitted via the ED were in the medical patient service group.

In contrast, hospitalizations via other means were primarily in the surgical group
(58%). Patients admitted via the ED tended to be older and sicker (have multiple
and/or more severe conditions or diseases) than patients admitted via other
means. On discharge, these patients were also more likely to be transferred

to further facility-based care.

Emergency Departments as Part of the Health Care System

Understanding Descriptive Statistics

The distribution of numeric variables, such as length of stay (LOS) and bed wait time, across a
sample can be summarized using a variety of descriptive statistics. Most statistics describe either
the centre or spread of the distribution.

Measures of centre quantify the “typical” value in the sample. One common measure of centre is
the average or mean. Although widely used, the mean can be influenced by a relatively small
number of very large or small observations.

The median is an alternative measure of centre that is not as sensitive to large outliers. It is calcu-
lated by ordering the observed values from lowest to highest and selecting the middle value. This
value corresponds to the 50th percentile of the distribution. Other percentiles are calculated in a
similar manner. For example, the 25th percentile corresponds to the value below which you will
find 25% of the ordered observations. Since we found that the distributions of LOS and bed wait
time were skewed (that is, some patients had extremely long LOS or bed wait time relative to others),
we used percentiles to summarize these variables.

Measures of spread quantify the amount of variation in the sample. With respect to the median,
a common measure of spread is the interquartile range (IQR), equal to the interval between the
25th and 75th percentiles of the distribution.

Canadian Institute for Health Information 3
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Understanding the Charlson Index

The Charlson Index is a weighted index of health problems that takes into
account the number and seriousness of specific diseases.® Charlson Index
scores are assigned so that the number and severity of diseases are greater
in patients with higher scores. To summarize scores across a group of
patients, we translated the scores into a four-point ordinal scale, ranging from
scores equal to zero (no presence of disease) to scores of three or more.® In
our analysis, 44% of patients admitted via the ED had a Charlson Index score
of one or more, compared to 21% of patients admitted via other means.
Further details on the Charlson Index can be found in Appendix B.

Characteristics of Patients Admitted via the ED Versus Other Means

Patients admitted via the ED appeared to differ from patients admitted via other means. The table below compares these
two groups using acute care hospitalizations across Canada in 2005-2006.

Characteristic Hospitalization via the ED Hospitalization via Other Means
Number (Percent) 1.1 million (60) 0.8 million (40)
Total Inpatient Days (Percent) 9.2 million (65) 5.0 million (35)
Mean Age on Admission 56 53
Percent Female 51 54

Charlson Index

Percent with Score = 0 56 79
Percent with Score = 1 22 7
Percent with Score = 2 10 8
Percent with Score of 3 or More 12 6
Median Length of Stay in Days (Interquartile Range) 4 (2-8) 3 (1-6)
Patient Service Group
Percent Medical 68 29
Percent Surgical 19 58
Percent Neonatal and Pediatric 6 7
Percent Obstetrics 1 3
Percent Mental Health 5 3
Discharge Disposition
Percent Transferred to Another Facility 15 7
Percent to Acute Care Facility 8 5
Percent to Continuing Care Facility 7 2
Percent to Other Facility 1 <1
Percent Discharged Home 78 91
Percent With Home Care 10 7
Percent Without Home Care 68 85
Percent Left Against Medical Advice 2 <1
Percent Discharged Due to Death 5 2

Notes: Results exclude hospitalizations in Quebec due to differences in coding mode of admission.
Hospitalizations among women admitted for childbirth and infants born in hospital were also excluded
for the purpose of comparison.

Source: Discharge Abstract Database, CIHI.




Patient Service Groups

Acute care patients are hospitalized for a wide variety of reasons. In an attempt to understand
differences in the types of acute care services received by patients who were admitted via the
ED, patients were assigned to one of six patient service groups:

* Medical * Neonatal
* Surgical * Obstetric
* Pediatric * Mental Health

Group assignment was primarily based on discipline of the main patient service or health

care provider. For example, the medical group included patients admitted to general internal
medicine, sub-specialties (for example, cardiology, neurology) as well as general/family practice
service providers. The neonatal group was identified using additional information on the mode
of admission and age. Due to sample size and for ease of presentation, the neonatal and pedi-
atric groups were combined.

Emergency Departments as Part of the Health Care System

In general, patient service group does not necessarily reflect the physical location of an inpatient
in terms of type of bed or ward. Further details on patient service groups can be found in
Appendix C.

Inpatient Days by Mode of Admission and
Patient Service Group

Cumulative length of stay, also known as inpatient days, among acute Comparlng within each patient

care patients varies by mode of admission and patient service group. service group revealed that

The graph below shows inpatient days by mode of admission (ED or differences in hospitalizations and
other means) and patient service group among hospitalizations outside . . . .
Quebec during 2005-20086. inpatient days between inpatients

admitted through the ED and those
admitted via other means were
primarily due to discrepancies in
the medical patient service group.
Overall, patients admitted via the
ED accounted for 65% of inpatient
days in 2005-2006. This proportion
was 75% in the medical patient

12

—_
o

Inpatient Days (Millions)
(o2}

2 595 gg; service group, but smaller in other
4% : patient service groups.
0 —_—
Medical Surgical Neonatal Mental
and Pediatric Health

Patient Service Group

M Hospitalizations viathe ED W Hospitalizations via Other Means

Notes: Results exclude hospitalizations in Quebec due to differences
in coding mode of admission. Hospitalizations among women admit-
ted for childbirth and infants born in hospital were also excluded for
the purpose of comparison.

Source: Discharge Abstract Database, CIHI.
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With the exception of patients in the mental health group, there appears to be
no difference in median length of stay by patient service group for patients
admitted via the ED when compared to patients admitted via other means. The
longer overall length of stay for patients admitted via the ED (four days) com-
pared to patients admitted via other means (three days) is due to the larger
volume of patients in the medical patient group.

Median Length of Stay by Mode of Admission
4| and Patient Service Group

The graph below shows the median LOS by mode of admission (ED or
other means) and patient service group.

12

10

Median Length of Stay (Days)

Medical ~ Surgical Neonatal Qbstetrics Mental Overall
and Pediatric Health

Patient Service Group
W Hospitalizations viathe ED [ Hospitalizations via Other Means

Notes: Results exclude hospitalizations in Quebec due to differences in coding
mode of admission. Hospitalizations among women admitted for childbirth and
infants born in hospital were also excluded for the purpose of comparison.
Source: Discharge Abstract Database, CIHI.

In summary, overall, the results indicate some underlying differences between
hospitalizations via the ED versus those via other means in terms of both utiliza-
tion and patient characteristics. In 2005-2006, patients admitted via the ED were
more likely to be older, to be sicker and to spend more time in acute care.

As a whole, patients admitted via the ED also accounted for a larger proportion
of the acute care caseload across hospitals in Canada than patients admitted via
other means.
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Waliting for Inpatient

Care in the ED

How quickly patients are admitted from

the ED to an inpatient bed is complex
and affected by many factors both within and
outside of the ED." "

It is important to understand the extent to which patients are
waiting for beds in EDs in Canada’s hospitals, because waiting
for care can result in delays to treatment for individual patients and
reduced efficiency in the flow of patients that require admission from the
ED onto an inpatient ward.

There is some evidence to indicate that a relationship between patient flow
through the ED and delays in care exists. For example, delays in some door-to-
treatment times have been found in recent studies to be associated with ED
overcrowding or longer ED wait times."> "

Additionally, some experts suggest that optimized flow could potentially trans-
late into better quality of care.™ For example, Canadian ED directors surveyed in
2005 identified ED overcrowding to be a major or severe problem and felt that
such delays led to poor quality of care.” And a 2003 survey of hospital execu-
tives indicated that waiting times in EDs due to delays in discharge because of
limited availability of post-hospital care and diversion of patients to other facili-
ties because of a lack of capacity was an area of much concern, particularly in
Canada, the U.S. and the UK.

In this section of the report, we provide analysis of data related to ED wait times
that is intended to assist hospitals to achieve success in strategies to reduce
bed wait times and enhance patient flow. Variation in bed wait times by hospital
type, patient group, day of the week, time of day and season is explored.
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Variation in Bed Wait Times

Earlier reports in CIHI’s Understanding Emergency Wait Times series found
variation in the time to initial physician assessment and in how long, in total,
patients spend in the ED by hospital type, day of week, time of day and season.
The same is true for bed wait times. Variation in ED wait times reflects a combi-
nation of factors, including hospital operational patterns and changes in the

demand for hospital services."

5| Waiting Times in the Emergency Department

Appendix A.

In this report, the bed wait time is calculated as the time a patient spends waiting in the ED
from the physician’s decision to admit them to an inpatient bed to the time that the patient leaves
the ED. More details about the bed wait time calculation can be found in the Technical Notes in

triage assessment

OUTPATIENT STATUS i INPATIENT STATUS

1
1

-~ Total ED length of stay E -
:
1
Time to disposition i
1
Initial physician i

assessment wait time 1 Bed wait time
ED registration/ Initial physician Decision to admit Leave ED

(move to acute care ward)

Hospital Type

In order to examine variations among different kinds
of hospitals, the 277 hospitals meeting selection criteria
for valid bed wait time data have been grouped into
four categories based on CIHI’'s Comparison of Hospital
Activity Program (CHAP) peer groups.

Small community hospitals include 155 hospitals with
up to 49 acute care beds.

Medium community hospitals include 64 hospitals with
50 to 199 acute care beds.

Large community hospitals include 34 hospitals with
200 or more acute care beds.

Teaching hospitals include 24 hospitals. The two pedi-
atric hospitals in the sample are contained in this group.

Bed Wait Time by

Hospital Type

Previous analysis has shown that
patients in larger hospitals appeared
to wait longer in the ED for initial
physician assessment and visit com-
pletion compared to patients visiting
EDs in smaller hospitals. The same is
true among patients waiting in the ED
for an acute care bed in larger hospitals.
That is, bed wait times tend to be
longer in larger hospitals.
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Based on our analysis of bed wait time in 277 hospitals during 2005, 86% of
patients in small hospitals spent two hours or less in the ED waiting for an acute
care bed. In contrast, 45% of patients in teaching hospitals had bed wait times
of two hours or less.

Distribution of Bed Wait Time by Hospital Type

A larger proportion of patients in small and medium community hospitals was admitted within two hours than patients in
large community and teaching hospitals.

Hospital Type Number of Number of Percent of Patients in Bed Wait Time Intervals
Hospitals Patients 0-2 Hours 2-6 Hours 6-12 Hours 12-24 Hours Over 24 Hours
(Percent)

Small Community 155 79,827 (12) 86 10 2 2 1
Medium Community 64 138,542 (21) 66 21 4 5 3
Large Community 34 248,594 (38) 49 27 9 10 5
Teaching 24 193,816 (29) 45 29 10 10 5
Overall 277 660,779 (100) 56 24 7 8 4

Notes: Based on a sample of 277 hospitals. Total number of bed wait times represented is 660,779.
The bed wait time categories include the upper end-point. For example the “6-12” category
includes bed wait times greater than 6 hours and less than or equal to 12 hours.

Source: Discharge Abstract Database, CIHI.

The median bed wait time corresponds to the wait time at which half of the
patients in the group under consideration had shorter waits; the other half

had longer waits. Overall, the median bed wait time was longest in teaching
hospitals (2.3 hours) and in large community hospitals (2.1 hours). Median waits
were 1 hour and 18 minutes in medium community hospitals and 18 minutes

in small community hospitals. The 90th percentile corresponds to the wait time
at which 90% of patients in the group under consideration had shorter waits
and 10% had longer waits. Our results for the 90th percentile showed variation
across hospital type—from 2.8 hours in small community hospitals to

17.7 hours in large community hospitals.

Percentile Distribution of Bed Wait Time by Hospital Type

Using the 90th percentile, the results show a range in bed wait time—in small community hospitals 10% of patients had bed waits
of 2.8 hours or greater whereas in large community and teaching hospitals, 10% of patients had bed waits of 17.3 hours or greater.

Hospital Type Number of Number of Bed Wait Time Percentile (Hours)

Hospitals Patients 25th  50th (Median) 75th

(Percent)

Small Community 155 79,827 (12) 0 0 0.3 1.2 2.8
Medium Community 64 138,542 (21) 0 0.4 i3 2.8 9.1
Large Community 34 248,594 (38) 0.1 0.8 2.1 5.7 17.7
Teaching 24 193,816 (29) 0.3 1.0 2.3 6.3 17.3
Overall 277 660,779 (100) 0.0 0.6 1.7 4.4 15.1

Notes: Based on a sample of 277 hospitals. Total number of wait times represented is 660,779.
Source: Discharge Abstract Database, CIHI.

Waiting for Inpatient Care in the ED
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Bed Wait Time by Time of Day and Day of Week

Studies have shown that ED wait times and patient volume also fluctuate
throughout the week.?*** This research suggests that these patterns may reflect
a combination of:

* Hospital operational patterns, such as emergency and elective admissions
peaking on certain days of the week;

* Fewer discharges on weekends resulting in a potential backlog of patients in
the ED, particularly on Mondays; and

* ED patient volume patterns.

Similarly, in our analysis using the sample of 277 hospitals, bed wait times
during 2005 tended to be shorter on weekends in larger hospitals. For example,
in teaching hospitals the median wait times with decision to admit occurring
Saturday and Sunday were 2.0 and 2.1 hours, respectively. At mid-week, the
median was 2.5 hours.

When considering staffing and bed management strategies to improve patient
flow from the ED to inpatient wards, it is important to understand the day-to-day
fluctuations in ED volumes and resulting admissions.

Median Bed Wait Time by Hospital Type
and Day of Week

In a sample of large community and teaching hospitals across Canada,
the median bed wait time during 2005 tended to be shorter on week-

ends than weekdays. There was little difference (a range between 14 and
15 minutes) in the median bed wait time by day of week for small hospitals.

180

150

120

90

60

Median Bed Wait Time (Minutes)

30

Monday  Tuesday Wednesday Thursday Friday Saturday ~ Sunday

Day of Week

Teaching — Large Community
- = Medium Community -- Small Community

Notes: Based on a sample of 277 hospitals. Total number of wait times represented

is 660,779.

Source: Discharge Abstract Database, CIHI.

10

Depending on the Shift

Median bed waits also vary
depending on the time of day
at which the decision to admit
is made, particularly for larger
hospitals. Median bed waits
were longest during the day,
at 1.4 hours, 2.4 hours and
2.8 hours for medium com-
munity, large community and
teaching hospitals, respec-
tively. They tended to be
shortest in the evening (4 p.m.
to 11:59 p.m.) for large com-
munity and teaching hospitals,
potentially reflecting hospital
discharge patterns in which
patients are often discharged
throughout the late afternoon.




Median Bed Wait Time by Season and Hospital Type

In a sample of hospitals across Canada, median bed wait times during
2005 were generally shortest during summer and longer during fall and
winter seasons for medium and large community hospitals and teaching
hospitals. These patterns may reflect hospital operational planning as well
as changes in hospitalizations over the year.
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Bed Wait Time by

Time of Year

Researchers have found that hospi-
tals are typically busier during fall
and winter, but see fewer patients
during the summer. Experts suggest
a number of potential reasons for
this phenomenon, including that
admissions due to cardiovascular or
respiratory conditions (for example,
influenza) tend to peak during that
time.”*” During the summer months,
in contrast, elective admissions may
be reduced because of staff sched-
uling and other factors that may
affect the number of beds staffed
and available.”*

Bed wait times also show seasonal
patterns. For example, median bed
waits are typically longer during the

fall and winter months (with the exception of December) and shortest during
summer months (July, August and September). This seasonal effect was least

evident in small community hospitals.

Who Waits Longest for an Inpatient Bed?

Most ED patients admitted to hospital are moved to their inpatient beds within
hours, but that is not true for everyone. Based on our analysis of bed wait times
in 2005 across a sample of Canadian hospitals, 4% of patients waited over

24 hours in the ED for an acute care bed once the decision to admit had been
made. Teaching and large community hospitals had the largest proportion of
patients who waited over 24 hours for an acute care bed (5% each).

Patients in this group tended to be different from patients whose bed wait times
were shorter than 24 hours. In particular, patients with bed waits over 24 hours
were more likely to be older and sicker. The type of acute care services these
patients typically received was also different. For example, patients with longer
bed wait times were more likely to be in the medical patient service group and
less likely to be admitted from the ED to special care units (SCUs)—intensive
care or step-down units. After leaving the ED, patients who waited longer also
appeared to be hospitalized for greater periods of time. There was virtually no
difference in the distribution of females versus males with respect to bed wait
times—within each wait time interval we considered, the proportion of females
ranged between 51% and 52%. These similarities and differences persisted when
we limited the comparisons to within each hospital type.

Canadian Institute for Health Information
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Patient Characteristics by Bed Wait Time

The table below illustrates patient characteristics for each of the bed wait time intervals. As noted, patients who waited

more than 24 hours tended to be older and sicker.

Characteristics Percent of Patients in Bed Wait Time Intervals

0-2 Hours 2-6 Hours 6-12 Hours 12-24 Hours Over 24 Hours
Number (Percent) 369,852 (56) 159,930 (24) 48,068 (7) 54,147 (8) 28,782 (4)
Mean Age on Admission 54 57 61 64 67
Percent Female 51 51 51 52 52
Charlson Index
Percent with Score = 0 58 52 46 43 39
Percent with Score = 1 21 22 24 25 27
Percent with Score = 2 10 11 13 14 15
Percent with Score 3 or More 11 14 17 18 20
Percent Admitted Directly to 8 5 4 3 2
Special Care Unit (SCU)
Patient Service Group
Percent Medical 65 64 74 81 87
Percent Surgical 20 24 18 13 8
Percent Neonatal and Pediatric 7 8 4 3 1
Percent Obstetrics 2 1 <1 <1 <1
Percent Mental Health 6 4 3 3 4
Median Length of Inpatient Stay (Days) 4 4 5 5 5

Notes: Based on a sample of 277 hospitals. Total number of bed wait times represented is
660,779. The bed wait time categories include the upper end-point. For example the “6-12”
category includes bed wait times greater than 6 hours and less than or equal to 12 hours.
Source: Discharge Abstract Database, CIHI.

In summary, although the bed wait time may represent only part of the total time
admitted patients spend in the ED, it is an ED wait time of interest to patients,
policy-makers and health care providers.*? Overall, the findings indicate that
bed wait times were more likely to be longer in larger hospitals. Compared to
patients with shorter bed wait times, patients who waited longer in the ED

to access an acute care bed were more likely to be older, to be sicker and to
remain longer in hospital after leaving the ED.
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11 How Does Patient
Volume Relate
to Patient Flow

From the ED?

Researchers and clinicians suggest that a

key to understanding delays in the patient
flow process requires looking beyond the walls
of the ED to other system-level factors.™ # 2%

Frequently noted factors associated with ED bed wait times include:

* Inpatient acute care bed availability within a specific hospital;' "2 %
* Scheduling of elective surgical admissions;*
* Staff availability, for example, staff-to-patient ratio;""

e A reduction in the ED’s capacity to care for new patients—as the number of
admitted patients waiting in the ED increases, the ability to treat new patients
coming into the ED may be limited;"" and

* Hospital process(es) for discharging inpatients to post-acute care settings." *



Understanding Emergency Department Wait Times

Access to Inpatient Beds and Patient Flow

Care providers and researchers from across Canada have identified high numbers
of ALC patients as a key factor impeding patient flow—among other concerns—for
ED patients awaiting admission to inpatient care.***® The potential consequences
for ALC patients occupying acute care beds can be felt on many levels—the ALC
patient not receiving care in the right place; patients being moved to post-acute
beds such as complex continuing care until the required level of care is found;
and a facility’s capacity to provide acute care services being lowered, which may
lead to crowding in other areas of the hospital, including the ED.*”

In this section of the report, we examine some of the factors mentioned above
with a focus on inpatients awaiting post-acute care.

Characteristics of Alternate Level of Care Patients

Alternate level of care (ALC) is designated to inpatients who no longer require
acute care, but require some form of ongoing support or follow-up. This type of
care is often referred to as “post-acute” care, and can include specialized services
such as rehabilitation, complex continuing care, mental health, palliative care

or long-term care. Experts suggest that for many patients these services should
ideally be provided in settings other than acute care, such as long-term care
facilities, supportive housing, home-care programs or at home, possibly with
support by patients’ families.* That said, alternatives are not always readily
available when patients need them. This can lead to extended stays in an acute
care facility.">*®

While we feel this is a conservative estimate due to potential under-reporting
of ALC patients, we found that in 2005-2006, (excluding Quebec) ALC patients
accounted for 4% of acute care patients and 10% of inpatient acute care days.
ALC patients were more likely to be older, to be sicker (have multiple and/or
more severe conditions or diseases), to stay in hospital longer and to be
transferred to another facility as opposed to being discharged home.
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Characteristics of ALC Patients

The table below illustrates characteristics of patients who received alternative levels of care (ALC) in 2005-2006 compared
to other acute care patients. ALC patients were more likely to be older, to be sicker, to stay in hospital longer and to be
transferred to another facility as opposed to being discharged home.
Characteristics Received ALC Did Not Receive ALC
Number (Percent) 74,093 (4) 1,830,393 (96)
Mean Age on Admission 76 54
Percent Female 58 52
Charlson Index
Percent with Score = 0 31 61
Percent with Score = 1 27 18
Percent with Score = 2 17 11
Percent with Score of 3 or More 25 11
Median LOS in Days 23 3
Patient Service Group
Percent Medical 81 52
Percent Surgical 16 35
Percent Neonatal or Pediatric <1 7
Percent Obstetrics <1 2
Percent Mental Health 2 5
Discharge Disposition
Percent Transferred to Another Facility 60 12
Percent Acute Care Facility 12 8
Percent Continuing Care Facility 44 4
Percent Other Facility 4 <1
Percent Discharged Home 31 84
Percent With Home Care 16 10
Percent Without Home Care 15 74
Percent Left Against Medical Advice <1 1
Percent Discharged Due to Death 9 4

Note: Based on hospitalizations with discharge in 2005-2006, excluding hospitalizations

in Quebec (due to differences in reporting ALC).
Source: Discharge Abstract Database, CIHI.

How Does Patient Volume Relate to Patient Flow From the ED?
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Variation in ALC Rates by Hospital Type

Similar to bed wait times, variation among hospital ALC rates reflects a combination
of factors including access to post-acute care services, communication and
coordination among care providers,*” discharge planning protocols®* and

efficient acute bed utilization.®®

Based on our sample of 277
hospitals, in 2005, teaching
and large community hospitals
tended to have the lowest pro-
portion of patients receiving
ALC compared to medium and
small community hospitals.
Specifically, small community
hospitals had, on average, a
higher volume of their inpa-
tient populations receiving
ALC (14.3%), followed by
medium community hospitals
(11.6%), large community (7.3%)
and teaching hospitals (6.6%).

16
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Day-to-Day Variation in the Proportion
of ALC Patients

Based on the total number of hours spent in hospital among inpatients on
a given day, the average proportion of ALC patients within each hospital
type in 2005 is illustrated in the figure below. On any given day, small and
medium community hospitals had a larger proportion of ALC patients than
large and teaching hospitals. The average proportion of ALC patients
among smaller hospitals also tended to have wider variation day to day
than the average among larger hospitals.
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Understanding Box-and-Whisker Plots

Box-and-whisker plots provide a way to graphically represent the distribution of
a numeric variable. The “box” in these plots provides the 25th and 75th per-
centiles. A line drawn through the box corresponds to the 50th percentile, also
known as the median. The “whiskers” are lines drawn from the edges of the
box. The lengths of these lines are typically determined by the distance from
the smallest and largest observations between the box and some multiple of the
interquartile range (given by the difference between the 25th and 75th per-
centiles). For ease of presentation, we simply extended the whiskers out to the
minimum and maximum observations. The average value is sometimes included
on the plot using a symbol. In this report, we used a dot to depict the location of

the average.

Volume of Same-Group ALC Patients at the Time
13| of Decision to Admit

The figure below illustrates the volume of same-group ALC patients at
the time of decision to admit for each patient admitted through the ED
during 2005. In larger hospitals, the median number of same-group ALC
patients was higher among patients who waited longer in the ED for an
inpatient bed.
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Bed Wait Time and
Volume of Alternate
Level of Care Patients

To investigate the potential
relationship between bed wait
time and the volume of ALC
patients in acute care beds, we
examined the volume of ALC
patients at the time of decision
to admit for each patient admit-
ted via the ED. Considering
the differences in both bed
wait times and volume of ALC
patients across patient
groups, we matched the ALC
patient counts to allow for a
“like-with-like” or “same-group”
approach. Same-group volume
was measured using the
following process:

* If the patient waiting was admitted directly to a special care unit (SCU), the ALC volume was set

to zero (since, by definition, there are no ALC patients in SCU);

* Otherwise, the ALC volume was set to the number of ALC patients in the same patient service
group as the patient waiting. For example, if the patient waiting was in the medical patient service
group, the ALC volume would be the number of medical ALC patients.

How Does Patient Volume Relate to Patient Flow From the ED?
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Using this approach, we found that as the bed wait time increased, so did the
average number of ALC patients. This result generally held across all hospital
types, but was most pronounced in medium, large and teaching hospitals. In
medium community hospitals the median ALC volume ranged from two ALC
patients among patients who waited up to 2 hours to nine ALC patients among
those who waited over 24 hours. In large community and teaching hospitals,
the median volume ranged from 4 to 11 and 6 to 20 ALC patients, respectively.

In summary, experts point to a variety of system-level factors that may influence
ED wait times. Although the analysis presented here does not definitively establish
a relationship between higher ALC patient volume and longer bed wait time,

it does provide some descriptive findings as a starting point for further work. A
deeper examination would likely require consideration of additional factors such
as bed occupancy, surges in admissions to hospital, staffing for both ED and
acute care services, management of elective admissions and infection control.
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In Canada and other countries, experts
suggest that the ability to smoothly transfer
patients to acute care beds is key to avoiding
ED crowding and ensuring appropriate care for
incoming ED patients.?** %

Awareness of the need to address patient flow issues within the
health care system is not new. There are numerous examples from
across Canada of initiatives being undertaken by individual hospitals,

groups of hospitals and other stakeholders to address patient flow issues.
Many of these processes are operating with a focus to reduce ED overcrowding
and ED length of stay through improved inpatient bed capacity.

For example:

* In Nova Scotia, at Colchester Regional Hospital, ALC patients are being physically
grouped together in an “ALC unit” with dedicated staff trained appropriately to
meet the needs of these patients as they await placement in a long-term care
setting. The overall aim is to free up acute care beds and nursing staff with an
intended result of creating a better system for patients and staff.

* The Cape Breton District Health Authority (CBDHA) addressed three key
factors contributing to ED overcrowding by establishing the following opera-
tional goals:

* To have 90% of patients admitted through EDs admitted to an inpatient bed
within 6 hours of the decision to admit;

* To have 60% of patient discharges completed before 12:00 noon; and

* To have patients waiting for continuing care placement occupy a maximum
of 47 beds in Temporary Level Il units.

In order to reach these goals, the CBDHA developed a rapid assessment
team to assess and accelerate the discharge of elderly patients with functional
mobility restrictions and to prevent unnecessary admissions; employed
scheduled admission plans at inpatient nursing units for the pre-determination
of a patient admission to hospital; and increased nursing home beds.
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* In Saskatchewan, the Regina Qu’Appelle Health Region developed the Acute
Care Access Plan that included opening an ALC unit of the Pasqua hospital.
The unit provides 24-hour supportive and personal care to patients awaiting
placement in post-acute care settings.

* In some hospitals in Edmonton, Regina and Vancouver, the full capacity
protocol (FCP) is being employed in isolation or in combination with a regional
plan to reduce ED overcrowding. Originating from research in the U.S., this
protocol is a strategy designed to move stable patients up from the ED to the
hallway on inpatient units.

In addition, some provinces have recently targeted funding specifically toward
strategies to address patient flow from the ED to the inpatient acute care setting
and to alternate settings once the acute episode of care is complete.

For example:

* In collaboration with the Ontario MOHLTC, a toolkit has been designed by two
pilot hospitals—North York General Hospital and University Health Network
—to develop a standardized set of interventions and tools aimed at enabling
other hospitals to implement sustainable improvements to patient flow. The
interventions included in this toolkit have been implemented, tested and eval-
uated at the two pilot hospitals. The toolkit also includes diagnostic tools that
will assist hospitals with their unique patient flow issues, as well as other
supportive elements necessary to sustain change efforts. The toolkit is expect-
ed to be launched in the fall of 2007.

In February 2007, the Ontario government announced $13.7 million to alleviate
pressures in hospitals by building capacity in community-based care. The
Ontario government and the local integrated health networks made the funding
available to increase home care, improve access to community-based services
through hospitals, implement geriatric emergency management programs

and support transitional beds in select communities for patients awaiting
placement in post-acute care settings. This amount followed $15.3 million in
funding announced in October 2006 to help increase the capacity of EDs

and enhance care to communities with shortages in long-term care and
community resources.

* In Quebec in 2006, the Agence de la santé et. des services sociaux de Montréal
dedicated a total of $39.9 million to reduce ED wait times and improve
performance of EDs in Montréal. Strategies to improve performance included
increasing the capacity of intensive home care, transitional care and
convalescent care.
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* In August 2007, ministers from the Government of New Brunswick announced
that the Department of Family and Community Services and the Department
of Health had developed initiatives worth over $7 million, designed to prevent
and reduce unnecessary hospital admissions. The new initiatives included,
among others, the licensing of special-care home beds for regions with high
nursing-home placement demands, the provision of emergency-care beds in
special-care homes and increased home support services intended to allow
those who require assistance to remain at home.

Conclusion

Some, but not all emerging strategies have been formally evaluated. As new
strategies are introduced, or existing ones are tried in new settings, there will be
opportunity to assess to what extent they contribute to reduced ED wait times
and decreased proportions of ALC patients in acute care beds, and qualitative
measures of success based on patient feedback.
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For More Information
What We Know:

* Many factors come into play when addressing patient flow.

* ED overcrowding is a complex, system-wide problem, with no single factor
to explain why it occurs, and no single solution.

* Factors perceived as most important in contributing to efficient patient flow
and strategies to address these may vary across hospital size and location.

* Patient flow may be enhanced with coordination among hospital EDs and
inpatient wards and other health care providers and settings outside of
the hospital.

 Patients within the medical patient service group comprise the largest proportion
of patients admitted via the ED and the largest proportion of patients receiving
ALC in acute care beds.

What We Don’t Know:

* The extent to which ALC rates vary by province and region and why.

* The impact of initiatives under way across Canada to address patient flow
and ALC occupancy rates.

* Which investments are most needed to improve patient flow and reduce ED
bed wait times? What are the human resources or staffing implications?

* How long a wait in the ED for access to an inpatient bed is too long? Why?

* To what extent do factors such as bed occupancy, scheduling of elective
surgical admissions, hospital staffing and infection control affect bed wait times?

What’s Happening:

* In an effort to inform the public about ED use, the Agence de la santé et des
services sociaux de Montréal and the Agence de la santé et des services
sociaux de la Capitale-Nationale post up-to-date statistics related to ED
utilization and wait times.

* The Ontario Hospital Association (OHA) has been conducting monthly surveys
with Ontario hospitals to obtain a provincial picture of challenges and strategies
related to ALC patients, analyze trends and inform the development of solutions.
Results are shared with the Ministry of Health and Long-Term Care (MOHLTC)
and other health care partners.

Canadian Institute for Health Information 23






Appendix A: Technical Notes

Data Source

Data submitted to CIHI's Discharge Abstract Database (DAD) for 2004-2005
and 2005-2006 comprised the primary data source for this report. The DAD is
an administrative database containing information on inpatient and day surgery
encounters in hospitals across Canada. As of 2004-2005, the DAD covers general
acute inpatient stays in all provinces and territories except Quebec.

Quebec submits data to the Hospital Morbidity Database (HMDB) rather than
the DAD. We could not incorporate data from Quebec because HMDB does

not contain comparable information on the admission source (that is, ED versus
other means), the date and time elements needed to calculate bed wait times
and length of stay spent in an alternate level of care (ALC).

Use of DAD data represents a change from the previous reports in the
Understanding Emergency Wait Times series. The first two reports in the series
used data primarily from the National Ambulatory Care Reporting System
(NACRS)—a database containing ambulatory care service encounters in (for
the most part) Ontario hospitals. However, data on bed wait times and inpatient
volume—which are analyzed in this report—can only be derived from the DAD.

Bed Wait Time

“Bed wait time,” measured from the time a physician or other authorized health
professional decides to admit a patient to the time the patient leaves the emer-
gency department (ED), was the main outcome variable in the analysis. Current
literature on ED wait times and hospital utilization have primarily examined the
total ED length of stay (LOS), rather than the particular proportion of time spent
in the ED (Figure 1)."'®* We initially considered using total LOS in the ED, but
chose to examine the bed wait time for a number of reasons:

* Until 2007-2008, neither DAD nor NACRS captured the data elements
required to calculate total LOS in the ED (Figure 1). Measuring this variable
based on the years of data available to us would require linkage between
NACRS and DAD. Findings from a linkage assessment we conducted indicated
that among 116 hospitals submitting to both NACRS and DAD and meeting
bed wait time analysis selection criteria (Figure 3), 97 (84%) achieved linkage
rates of 95% or more. These linkage rates allowed for a gap or overlap between
ED and acute encounters up to six hours long. Lowering the tolerance for the
gap or overlap length decreased the linkage rate substantially.
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e Using bed wait times allowed us to limit the data source to DAD, which in turn
increased the potential number of hospitals that could be included in the analysis.
Any use of NACRS data would limit the sample primarily to Ontario hospitals.

* Although total LOS in the ED has been examined in the literature more frequently,
bed wait time is also a key indicator of interest for both health care policy-
makers and stakeholders.”*?**

Bed Wait Time Calculation

Access to Inpatient Beds and Patient Flow

In DAD, a bed wait time is calculated as the time from decision to admit to the
time of leaving the ED (ED leaving). These, as well as other date and time
elements related to ED length of stay are depicted in Figure 1.
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1 | Breakdown of Total ED Length of Stay for Admitted Patients

A number of events occurring during an ED encounter for admitted patients are time-stamped in NACRS and DAD. The
sequence depicted below represents the “typical” case, but sometimes the events occur out of the order indicated. For
example, major trauma patients may receive their initial physician assessment before being registered. Note that calculation
of total ED length of stay requires date and time elements from both NACRS and DAD. This issue has been resolved in the
2007-2008 release of NACRS, which includes ED-leaving date and time. Additional 2007-2008 changes to both NACRS
and DAD include the elimination of decision-to-admit date and time. In NACRS, new data elements cover the disposition
date and time for all ED patients, regardless of admission status. In DAD, no new data elements were needed to replace
the decision-to-admit concept, since admission date and time already captured the time of decision to admit among
patients admitted from the ED.
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Decision to admit and ED leaving dates and times were first introduced into the
DAD abstract in 2001-2002 as optional data elements. During the years exam-
ined in this analysis, Alberta, Ontario, Nova Scotia and Newfoundland and
Labrador submissions of decision-to-admit and ED-leaving dates and times
were mandatory. In 2005-2006, Manitoba also began mandatory submission

of these data elements. A number of hospitals outside these provinces reported
the dates and times voluntarily during both 2004-2005 and 2005-2006.




Limitations of Bed Wait Times

To date, the accuracy of the decision-to-admit and ED-leaving date and time data
elements in DAD has not been formally investigated using methods such as
reabstraction. As a result, bed wait times derived from these data elements should
be interpreted with caution.

Based on coding practices readily identifiable in the data and on anecdotal
knowledge, three primary limitations should be noted:

* Limited ability of hospitals to record to the minute both the decision-to-admit
and ED-leaving date and time for all admissions from the ED;

* Variation in hospital coding practices; and

* Time between decision to admit and ED leaving may not necessarily reflect
true bed wait times for hospitals with inpatient units adjacent to the ED.

The distribution of decision-to-admit and ED-leaving times recorded by a hospital
is “granular” in the sense that the set of unique times recorded is smaller than
the range of every possible time value between 00:00 and 23:59. This property
is likely a result of estimating or rounding times, and indicates that we cannot
necessarily assume that two bed wait times differing by, for example, less than
15 minutes, are significantly different. In recognition of the difficulty of recording
times for all admissions from the ED, hospitals were given the option in 2003-2004
of recording the decision-to-admit time as “unknown,” using the value 99:99.
The option of using the unknown value was extended to ED-leaving time in
2005-2006.

In addition to missing or estimated values, we can also expect differences in
coding practices across hospitals. The date and time of the decision to admit
correspond to a physician’s order and may therefore be documented in a
patient’s chart. However, methods used by hospitals to assign a time to this
order can vary. For example, one hospital may consistently document the date
and time at which the decision to admit order was made, while other hospitals
may approximate the decision-to-admit time using the time at which another
process occurred, such as the time the hospital created an inpatient chart.

ED leaving occurs when a patient is moved from the ED to an acute care ward.
Hospital personnel responsible for recording information may not know the
exact time that this happened. As a result, hospitals may also use a proxy event,
such as arrival in the ward, to measure this time. In any case, the processes
used for time-stamping decision to admit and ED leaving are not strictly defined
and are therefore subject to variation among hospitals.

The last known data limitation relates to the coding of admissions to clinical
decision units (CDUs) adjacent to the emergency department. In the DAD, many
of these cases can be characterized by abstracts in which the ED-leaving date
and time coincide with discharge home. Among this group of patients, the time
from decision to admit to ED leaving simply indicates their total CDU LOS, not a
bed wait time. Within a hospital, these cases represent anywhere from 0% to
about 20% of hospital admissions from the ED during 2005.

Canadian Institute for Health Information

(7]
[}
3
o
=z
©
S
=
e
5
[
<<
X
©
=
[}
o
Q
<




A

Given the variety of limitations related to bed wait times available from the
DAD, some general rules for data extraction, variable derivation and analysis
were applied:

In calculations related to bed wait time, exclude ED admissions in which ED
leaving coincided with discharge home.

» Cross-reference the decision-to-admit and ED-leaving times with other time
elements available in DAD.

Exclude hospitals with more than 5% of bed wait times that are missing, zero
or excessively long (that is, greater than 14 days).

* Exclude hospitals that appear to default the decision to admit, ED leaving,
admission, discharge, special care unit (SCU) admission and SCU-discharge
times to a small set of valid time values (for example, 23:59, 00:00).

Access to Inpatient Beds and Patient Flow
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* Where possible, stratify results by hospital size and teaching status.

Note that the first rule means that the bed wait time was measured only among
patients who spent time in acute care ward, not only in a CDU. Some hospitals
may submit data to DAD for “CDU-only” patients as an acute care abstract;
however, these patients are substantially different from other patients admitted
through the ED. In 2005, patients whose ED leaving coincided with discharge
home tended to have fewer health problems than other patients admitted from
the ED (mean Charlson Index score 0.55 versus 1.04) and spent less time in
hospital (median of 0.8 days versus 3.9 days).

The particular date and . . : :
_ P _ 2| Additional Date and Time Elements Available in the DAD
time elements used in

. In addition to decision-to-admit and ED-leaving dates and times, we used a
cross-referencing are number of other temporal data elements in the DAD. Movement into an acute care
depicted in Figure 2. We bed is time-stamped by ED-leaving date and time (for patients admitted from the

lab te furth th ED) or admission date and time (for patients admitted from other sources). Once
elaborate 1urther on the inside an acute ward, a patient can receive different levels of care. Time in inten-
hospital inclusion and sive or step-down care units is captured by SCU-admission and -discharge dates

. N and times. The time a patient begins receiving sub-acute or alternate level of care
eXCIUSIOn_ criteria in the (ALC) is inferred using the discharge date and time, ALC length of stay and other
next section. data elements for verification.

SCU admission Special care

Patients ED leaving
UCLRUER date and time™~y
- Acute care ALC service transfer
Ul Admission 7 >, date and time (inferred)
R e date and time A
BAREN
/ (No data available) Alternate

level of care
Discharge date and time




Hospital Selection Criteria

Inclusion and exclusion criteria were initially applied at the hospital level.
Hospitals were identified using a submission code assigned by CIHI. For the
most part, this identifier uniquely maps to a single-site hospital, but a small
number of submission codes refer to two or three hospitals with the same
corporate affiliation. Hospital identifiers are subject to change over time. We
resolved differences between 2004-2005 and 2005-2006 identifiers using
DAD documentation.
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To select hospitals, we used the criteria depicted in Figure 3. The sample of
hospitals that could potentially be considered for analysis was limited primarily
by data availability. As noted above, not all provinces and territories require that
hospitals report the decision-to-admit and ED-leaving data elements. Among the
702 general acute hospitals reporting acute care data to CIHI in 2004-2005 and
2005-2006, less than half were actually submitting the decision-to-admit and
ED-leaving data elements needed to calculate ED bed wait times. We excluded
30 additional hospitals because of apparent coding anomalies. The final sample
included 277 hospitals.

Hospital Selection Flowchart

Among the 702 general acute care hospitals submitting acute care data to CIHI in 2005, 307 reported the data elements
needed to calculate bed wait time. We excluded 30 additional hospitals due to anomalies we observed in data submitted
during a 14-month period (December 2004 to February 2006).

General acute hospitals with an ED submit-|_____5, | Submitting decision-to-admit and ED-leaving > No (N = 395)
ting acute abstracts to HMDB or DAD in dates for at least 95% of admissions from the ED
2004-2005 and 2005-2006
(N — 702) Yes (N = 307)

Y

Submitting decision-to-admit, ED-leaving, admis-
sion, discharge, SCU-admission and SCU-
discharge times exhibiting no obvious use of
valid default times (e.g. 00:00, 23:59)

Yes (N = 294)

\

Time between decision to admit and ED leaving
zero or unknown (due to missing decision to
admit and/or ED leaving time) for fewer than

100% of admissions from the ED

Yes (N = 282)

Y

Time between decision to admit and ED leaving
unknown or excessively long (greater than two

weeks) or ED leaving occurring after discharge
for fewer than 5% of admissions from the ED

Yes (N = 277)

—> No (N = 13)

> No (N = 12)

—>No (N = 5)

Final sample of hospitals used in the bed wait
time analysis

Canadian Institute for Health Information
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Access to Inpatient Beds and Patient Flow

Using data from a select group of hospitals limits the extent to which our findings
can be generalized to the entire population of acute hospitals in Canada. In
terms of representation by province, the sample covered over 50% of hospitals
in Alberta, Ontario and Nova Scotia—three of the four provinces that have currently
mandated the submission of decision-to-admit and ED-leaving data elements
(Figure 4). Overall, roughly 40% of general acute facilities across Canada are
represented in our sample of 277 hospitals, with varying degrees of coverage
by province and territory. Figure 5 gives a breakdown of hospital counts by
hospital type. We based our hospital type definition on the peer group hospitals
report to the Comparison of Hospital Activity Program (CHAP). CHAP incorpo-
rates only DAD-submitting institutions, so we can only compare our sample
hospital type distribution with what we can consider to be acute care hospitals
outside Quebec.

Sample Coverage of 277 Hospitals by Province and Territory

Province/Territory Approximate Number of Acute Care Number of Hospitals Included in the
Hospitals in Canada* Bed Wait Time Analysis (Percent)
British Columbia 82 5 (6)
Alberta’ 96 81 (84)
Saskatchewan 65 6 (9)
Manitoba 71 15 (21)
Ontario’ 166 116 (70)
Quebec 123 0 (0)
New Brunswick 24 2 (50)
Nova Scotia® 32 28 (88)
Prince Edward Island 7 0 (0)
Newfoundland and Labrador® 30 14 (47)
Yukon Territory 1 0 (0)
Northwest Territories 4 0 (0)
Nunavut 1 0 (0)
Total 702 277 (39)

* Approximated by the number of hospitals submitting acute care abstracts to HMDB or DAD. The count
for Quebec gives the number of hospitals submitting acute abstracts with urgent/emergency type to
HMDB in both 2004-2005 and 2005-2006. For all other provinces and territories, the number indicated
is limited to general acute hospitals with an ED submitting to DAD in both 2004-2005 and 2005-2006.

T Submission of the decision-to-admit and ED-leaving date and time elements was mandatory in both
2004-2005 and 2005-2006.




The hospital counts by hospital type indicate that the sample contains a lower
proportion of small community hospitals and a higher proportion of large
community hospitals.

Hospital Type Distribution
Hospital Type

Small Community (1-49 beds)
Medium Community (50-199 beds)
Large Community (200+ beds)
Teaching and Pediatric

Total

Approximate Number of Acute
Hospitals Outside Quebec*

Number of Hospitals Included in
the Bed Wait Time Analysis (Percent)

361 155 (43)
120 64 (53)
54 34 (63)
44 24 (55)
579 277 (48)

* Approximated by the number of general acute hospitals with an ED submitting to DAD in both 2004-2005 and 2005-2006.

Patient Groups

For a given reference time, we identified patients within particular groups and
measured the size of each group. In this section we describe how these patient
groups were defined and the methods used to measure group volume.

Patient Group Definitions

Figure 2 depicts the various locations or stages of care of the inpatient population.
We divided the inpatient population into a variety of groups. Criteria used to
define each group are summarized in Figure 6.

Criteria Defining Patient Groups

Criteria

Group Description

Patient service groups

« Closely follows the definition previously used by CIHI.® See Appendix C
for details.

Patients waiting in the ED for an acute
care bed

ED as admission source

Decision to admit has occurred

ED leaving has not yet occurred

ED leaving does not coincide with discharge home

Patients whose bed wait times
were censored

* ED as admission source
* ED leaving coincides with discharge due to transfer, leaving against
medical advice or death

Patients admitted, but who received care
only in a clinical decision unit

* ED as admission source
* ED leaving coincides with discharge home

Patients residing in an acute care bed
(that is, bed occupants)

* ED as admission source and ED leaving has occurred OR admitted from
another source and admission has occurred
* Discharge has not yet occurred

Patients residing in a special care unit

* A SCU admission has occurred
* Corresponding SCU discharge has not yet occurred

Patients receiving ALC

* Bed occupants with ALC as their main patient service OR the number of
days to discharge is less than or equal to the number of ALC days recorded
on their abstract

* No SCU encounter occurring during the time from the inferred ALC service
transfer to discharge

Canadian Institute for Health Information
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Patient Group Volume

Our analysis involved measuring the size of selected patient groups with
respect to a specific date and time or day in the calendar year. We simply used
the number of patients currently in the group as a measure of group volume at
a particular point in time.

Patient volume with respect to a specific day is an aggregate measure that can
be quantified in a variety of ways. One standard method is “total patient days,”
defined as the number of inpatients in the hospital that night (also known as the
“midnight census”) plus the number of same-day discharges.' * Total patient
days is driven exclusively by admission and discharge time. Generalizing total
patient days to measure volume within a specific group is therefore not a
straightforward process. For example, consider a patient who waited 16 hours
for a bed, from 22:00 to 8:00 the following day, and then spent 8 hours on an
inpatient ward before being discharged at 16:00 that afternoon. This patient
would contribute one day to total patient days. If we were to divide total patient
days between patients waiting for a bed and those occupying a bed, it appears
we need to consider the number of hours this patient spent in each group.
However, total patient days does not directly consider hours in its definition.

Access to Inpatient Beds and Patient Flow
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For this reason, we used an alternative measure of daily patient volume, referred
to as “total patient hours.” Total patient hours has been used previously to
quantify ED patient volume by level of complexity.” Inpatient total patient hours
is equal to the total number of hours patients spent in acute care over the
course of the day. Total patient hours specific to, for example, patients receiving
ALC, can be obtained by simply limiting this sum to only ALC patient hours.

One challenge involved in counting patients, patient days or patient hours is
determining how to handle records that overlap, have missing times or have
times that conflict. Two duplicate records submitted for the same patient is one
example of overlap. Other forms of overlap can occur, but all of them result in
some form of over-counting. We resolved cases of overlap, missing times or
conflicting times by editing the abstracts using the following rules:

1. If a patient (identified using health card number/chart number, gender and
year of birth) has nearly duplicate abstracts or duplicate SCU encounters
from the same hospital, then combine them.

2. If the admission date is missing, impute it using the earliest procedure date
or SCU-admission date. Or, if the discharge date is missing, impute it using
the latest procedure date or SCU-discharge date. If these dates are not
recorded, exclude the abstract from analysis.




3. If a patient is recorded as waiting for an inpatient bed after an SCU admission,
set the ED-leaving time equal to the SCU-admission time. Unless the decision
to admit precedes the first SCU admission, set the decision-to-admit time to
the SCU time as well.

4. If there is a longer than three-day gap between the decision to admit and the
admission date, and the ED-leaving date precedes the admission date by
more than one day, close the gap, leaving the wait time as is.’
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5. If the decision-to-admit time is missing, but the ED-leaving time is available,
set the decision-to-admit time equal to the ED-leaving time minus a median
wait time specific to the hospital, patient age group, ED leaving month, week
day, time of day and whether the patient was admitted directly to SCU.

If the ED leaving time is also missing, set the decision-to-admit time to the
admission time.

6. If the ED-leaving time is missing or the wait time is longer than two weeks
or the patient is recorded as waiting after inpatient discharge, set the
patient’s wait time equal to a median wait time specific to the hospital,
patient age group, decision-to-admit month, week day and time of day.

7. If the decision-to-admit or ED-leaving times still conflict with admission or
discharge times, exclude the abstract from analysis.

8. If an SCU encounter has missing admission or discharge time, exclude it
from analysis.

9. If the times recorded for an abstract or SCU encounter imply zero length of
stay, exclude the abstract or encounter from analysis.

Figure 7 summarizes how frequently these edits were applied. From these
results, note that a relatively large proportion of SCU encounters was dropped
in some hospitals. This was primarily as a result of coding of encounters with
zero SCU length of stay. A few hospitals also had a large proportion of abstracts
edited due to conflict

Proportion of Abstracts Excluded or Edited in times. The majority
Edit/Exclusion Percent of Cases per Hospital* of these edits were
Mean (SD) Range applied to resolve

small conflicts

Duplicate abstract combined with another 0.05 (0.06) 0.003-0.239 .
) , , between SCU times
Duplicate SCU encounter combined with another 0.71 (1.51) 0.015-4.347 .
with other temporal
Abstract dropped due to temporal conflict or zero LOS  0.12 (0.26) 0.003-1.081 d | in DAD
Among admission from ED 0.09  (0.30) 0-1.439 ata elements in :
SCU encounter dropped due missing times or zero LOS  0.17 (1.18) 0-15.07
Corrected time conflict or gap 0.54 (1.49) 0-13.70
At least one time imputed 0.13 (0.44) 0-3.242
Decision to admit or ED leaving imputed 0.21 (0.68) 0-4.485

* Proportions related to exclusions are based on the initial counts. Percent edits are based on the final counts,
post-exclusions.

i. This edit handles what we presumed to be typographical errors on the decision-to-admit and ED-leaving dates
(for example, month and day reversed, year earlier than the admission and discharge year).
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Limitations of Patient Groups

As with the bed wait time, results based on patient groups need to be interpreted
with some limitations in mind. The first relates to the definition of patient service
groups. Aside from SCU encounters, the DAD does not provide information
about where an inpatient is physically located in the hospital at any given time.
In the analysis, patient service groups were used to group patients receiving
similar services. The patient service groups do not directly reflect a patient’s
physical location in the hospital, such as a bed type or ward.

The patient group information is also affected by variation across hospitals,
either in terms of coding practices or the variety of services offered. For
example, the comprehensiveness in the reporting of ALC days to the DAD
varies.*” ** The underlying cause for this may relate to differences in the
availability of post-acute services. For example, some hospitals offer post-
acute inpatient care while others do not. The process of identifying patients
whose heath care needs are better met by ALC is also not standardized across
Canada or within provinces and territories. Sub-service transfers into ALC
therefore reflect the judgments of hospital staff,*” which can also vary from
hospital to hospital.

Access to Inpatient Beds and Patient Flow
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8 Hypothetical Inpatient Data

Example The diagram below depicts inpatient length of stay among five hypothetical
i patients. The hospital decided to admit patient A at 8 a.m., but was not able to
Calc_:UIatlon _Of move this patient to SCU until noon. Patient B was a medical case admitted
Denved Vanables through a source other than the ED at midnight. Patient C was a surgical case
who waited from 4 a.m. to noon for a bed in the ED. Patient D was discharged
A glossary of the variables from the obstetrics group at 4 p.m. Patient E was transferred from acute
. . medical to ALC at 8 a.m. to await placement in sub-acute care.
derived for analysis is pro-
. . . . . 1
vided in this section. Using :4 JANUARY 1, 2005 >
. . 1
hypothetlcal data deplcted | Decision gg leaving and PATIENT A (Medical)
; ; to admit U admission edica 1
in Figure 8, we also : PY ° :
demonstrate how these |
. Inpatient ) Inpatient 1
variables were calculated. admission PATIENT B (Medical) discharge !
. ] .
! 1
: Decision |
| to admit ED leaving PATIENT C (Surgical) !
1
] @ @ .
! 1
: Inpatient !
N PATIENT D (Obstetrics) discharge :
L} . I
! 1
: Service transfer :
1 to ALC PATIENT E (Medical) .
; . -
] ] ] ] ] ] |
1 1 1 1 1 1 1
12 am. 4am. 8 am. Noon 4 p.m. 8 p.m. 12 a.m.

Time (Hours)




Daily median bed wait time

Definition: The median bed wait time for a given day and hospital is equal to
the median bed wait time among patients whose decision to admit occurred on
that day and whose ED leaving did not coincide with discharge home.

Example: In Figure 8, two decisions to admit occurred on January 1, 2005
(patients A and C). The wait times for patients A and C were 4 and 8 hours,
respectively. Since we have only two bed wait times, the daily median bed

wait time is equal to their average, which is 6 hours.

Total patient hours
Definition: The cumulative number of hours in a given day patients spent in
acute care. We limited this measure to bed occupants.

Example: In Figure 8, the total patient hours among bed occupants on
January 1, 2005, is the sum of patient hours among the five patients:
12 + 20 + 12 + 16 + 24 = 84 hours.

Proportion of total patient hours among ALC patients
Definition: Ratio between total patient hours among patients receiving ALC to
total patient hours among all bed occupants.

Example: In Figure 8, patient E spent 16 hours in ALC. The proportion of ALC
total patient hours on January 1, 2005, is therefore 16/84 = 0.19, or 19%.

Number of ALC patients at the time of decision to admit
Definition: The number of ALC patients in acute care at the time a given patient
began waiting for an acute care bed.

Example: In Figure 8, the decision to admit for patient A was made at 8 a.m. At
this same time, patient E was transferred to ALC. The number of ALC patients at
the time of the decision to admit for patient A was therefore one. Patient C also
had a decision to admit. At that time there were zero patients receiving ALC.

Number of same-group ALC patients at the time of decision to admit
Definition: The number of ALC patients in acute care at the time a given patient
began waiting for an acute care bed, limited to the same patient group as this
reference patient.

Example: In Figure 8, there was one patient (E) receiving ALC at the time of
decision to admit for patient A. However, patient A was eventually moved to
SCU from the ED. Since no ALC patients can be in SCU, the number of same-
group ALC patients for patient A was zero.
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Appendix B: Charlson Index

The Charlson Index® was measured using classification codes in the International
Statistical Classification of Diseases and Related Health Problems, 10th Revision
(ICD-10) proposed in a recent article.” Where appropriate, we modified the
ICD-10 codes to fit the Canadian version of the ICD-10 (ICD-10-CA). For the data

we considered, all provinces and territories coded diagnoses in ICD-10-CA.
Our application of the index was not with respect to any primary disease and
considered all types of diagnoses. The scores obtained were therefore interpreted
as an index of the number and severity of diseases identified over the course

of hospitalization.

Condition ICD-10-CA Codes

Myocardial infarction

Weight = 1
Heart failure
Weight = 1

Cerebrovascular disease
Weight = 1

Dementia
Weight = 1

Peripheral vascular disease
Weight = 1

Chronic pulmonary disease
Weight = 1

Rheumatic disease

Weight = 1

Peptic ulcer disease
Weight = 1

Mild liver disease
Weight = 1

Diabetes without (mention of)

chronic complication
Weight = 1

Diabetes with chronic complication

Weight = 2

Hemiplegia or paraplegia
Weight = 2

Renal disease
Weight = 2

121, 122, 125.2

109.9, 111, 113, 125.5, 142.0, 142.5, 142.6,
142.7, 142.8, 142.9, 143, 150, P29.0

G45, G46, H34.0, 160-169

F00, FO1, FO2, FO3, F05.1, G30, G31.1

170, 171, 173.1, 173.8, 173.9, 177.1, 179.0,
179.2, K55.1, K55.8, K55.9, 795.8, 795.9

127.8, 127.9, J40-J47, J60, J61, J62, J63,
J64, J65, J66, J67, J68.4, J70.1, J70.3

MO05, M06, M31.5, M32, M33.2, M34,
M35.1, M35.3, M36.0

K25, K26, K27, K28

B18, K70.0, K70.1, K70.2, K70.3, K70.9,
K71.3, K71.4, K71.5, K71.7, K73, K74,
K76.0, K76.2, K76.3, K76.4, K76.8,
K76.9, Z94.4

E1x.0, E1x.1, E1x.6, E1x.9 (where x is
one of 0, 1, 3, or 4)

E1x.2, E1x.3, E1x.4, E1x.5, E1x.7
(where x is one of 0, 1, 3, or 4)

G04.1, G11.4, G80.1, G80.2, G81, G82,
(G83.0, G83.1, G83.2, G83.3, G83.4, G83.9

112, 113, N03.2-N03.7, N05.2-N05.7,
N18, N19, N25.0, Z49, 794.0, 799.2
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0z Condition ICD-10-CA Codes

e}

£

=z Any malignancy, except skin cancer C00-C97 (excluding C44 and

32 other than melanoma C77-C80)

=5 Weight = 2

C

“E’g Moderate to severe liver disease 185.0, 185.9, 186.4, 198.2, K70.4, K71.1,

%‘ » Weight = 3 K72.1, K72.9, K76.5, K76.6, K76.7
ol

§c‘8 Metastatic solid tumor C77, C78, C79, C80

- € Weight = 6

oo

S8 AIDS/HIV B24

¢ Weight = 6
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Appendix C: Patient Service Groups

Patient service groups were assigned using information on mode of admission,
birth date, discipline of the most responsible care provider and discipline of the
care service. The figure below depicts the algorithm used to assign group status.

Born in hospital or patient age on admission up to 1 month

Yes —>» Neonatal

No

Y

Most responsible provider service one of:

Neonatal-Perinatal Medicine
Pediatric Anesthesia

Pediatrics

Pediatric Cardiac Surgery
Pediatric Cardiology

Pediatric Cardiothoracic Surgery
Pediatric Dentistry

Pediatric Endocrinology and
Metabolism

Pediatric Gastroenterology

Pediatric General Surgery
Pediatric Hematology

Pediatric Immunology and
Allergy

Pediatric Nephrology
Pediatric Neurology
Pediatric Neurosurgery
Pediatric Ophthalmology
Pediatric Oral Surgery
Pediatric Orthopedic Surgery

Pediatric Otolaryngology
Pediatric Plastic Surgery
Pediatric Psychiatry
Pediatric Radiology
Pediatric Respirology
Pediatric Rheumatology
Pediatric Thoracic Surgery
Pediatric Urology
Pediatric Vascular Surgery

Yes —> Pediatric

No

\

Most responsible provider service one of:

Anatomical Pathology
Anesthesia

Cardiology

Clinical Immunology and Allergy
Clinical Pharmacology
Community Medicine

Critical Care Medicine
Dentistry

Dermatology

Diagnostic Radiology
Emergency Medicine
Endocrinology and Metabolism
Family/General Practice

Gastroenterology

General Pathology
Geriatric Medicine
Gynecologic Reproductive
Endocrinology and Infertility
Hematological Pathology
Hematology

Infectious Diseases
Internal Medicine

Medical Genetics

Medical Microbiology

Medical Oncology
Nephrology

Neurology

Nuclear Medicine
Nursing

Nursing Practitioner
Orthodontics
Periodontics

Physical Medicine and
Rehabilitation

Podiatry

Radiation Oncology
Respirology
Rheumatology

Yes——> Medical

No

Y

Main patient service is Obstetrics or most responsible provider service is Maternal-Fetal

Medicine or Midwifery

Yes—> Qbstetrics

No

Y

Most responsible provider service one of:

Cardiac Surgery
Cardiothoracic Surgery
Colorectal Surgery
Dental Surgery
General Surgery
Gynecologic Oncology

Neurosurgery

Obstetrics and Gynecology
Ophthalmology

Oral Surgery

Orthopedic Surgery
Otolaryngology

Plastic Surgery

Thoracic Surgery

Urology

Vascular Surgery

Yes—> Surgical

No

Y

Most responsible provider service is Psychiatry

Yes—> Mental

Health
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