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Introduction and Background

Introduction to the Project
Recent Research Identified Large Changes in CIHI Acute Care Data

Recent research conducted by CIHI, the Ontario Ministry of Health and Long-Term Care
and the Ontario Joint Policy and Planning Committee (JPPC), identified unusual changes
in reported acute care patient discharge abstract data for individual hospitals. The
magnitude of some of these changes, particularly with respect to weighted cases, and the
increasing use of Resource Intensity Weights or RIW™ weighted cases for hospital
funding, has raised the question as to whether these changes reflect:

e changes in the clinical complexity' of patients seen in hospital, or
e changes in comprehensiveness and quality of clinical documentation, or

e changes in hospital health records coding and abstracting practices.

Report Presents Results of Broader Analysis of DAD Data

The Ontario experience has prompted CIHI to closely examine its coding standards and
grouping methodologies and to conduct a broader investigation of the potential variations
in the comprehensiveness and comparability of the data in the Discharge Abstract
Database (DAD). The quality assurance processes applied to the DAD are described in a
recent CIHI publication’ and the results of the 2-year CIHI DAD re-abstraction study
were recently published.”® This report presents the results of the parallel investigation of
variations in the DAD data.

Complexity refers to diagnoses other than the most responsible that prolong length of stay and where most costly
treatment is reasonably expected.

2 CIHI, Quality Assurance Processes Applied to the Discharge Abstract and Hospital Morbidity Databases, August 2002.

3 CIHI, Discharge Abstract Database Data Quality Re-Abstraction Study—Combined Findings for Fiscal Years 1999/2000
and 2000/2001, December 2002.

Re-abstraction studies can identify whether the process of extraction of information from the medical record was done
accurately and in compliance with CIHI guidelines. What they cannot do is assess whether the contents of the medical
record are accurate. No retrospective analysis can definitively prove or disprove the accuracy of the contents of the
medical record. This could only be done at the time a patient is in hospital and with the same assessment and
investigation conducted by the clinicians that provide the documentation in the medical record.

S
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Goals of Analyses

The initial goals of the analyses of the DAD, with a focus on the assignment of
complexity, were to:

1. confirm and document overall changes in data submitted to DAD;

2. confirm and quantify apparent changes in Ontario data versus rest of Canada;
3. assess contributing factors to the changes in the Ontario DAD data; and
4

provide background data, analyses, and findings to support development and
refinement of CIHI data quality methodologies and initiatives.

During the project the opportunity arose (through parallel JPPC activities) to more
specifically assess data reporting practices of individual Ontario hospitals and to identify
opportunities to create new measures to support this assessment. This activity is also
documented in this report.

All of these analyses are intended to support ongoing CIHI efforts to maintain and
enhance the quality of the data in all patient-specific databases, and to assess the
potential impact of coding variation on data comparability in the DAD.

Coding Variation in the CIHI DAD

There has been increasing concern that variation in abstracting and coding practices
across the CIHI DAD hospitals could compromise the comparability and utility of the
DAD data. Whether coding variation results from initiatives designed to maximize RIW
value or to optimize a hospital’s relative position, is of no direct consequence to CIHI. Of
concern to CIHI is the fact that variation in coding practices compromises comparability
over time and within regions and provinces. Variation in coding practices could
compromise the comparability of morbidity data, which could in turn call into question
the validity of analysis and reporting efforts by CIHI, Statistics Canada, and others.

Definition of Upcoding

For the purposes of this document, we have used the term “upcoding” to refer to the
recently observed changes in coding, since the variation found has typically resulted in an
increase in the use of selected codes in defining patient complexity. Upcoding can be
defined as:

Change in the apparent complexity and/or care requirements of the
patients separated from a hospital, attributable to changes in the
comprehensiveness or categorization of the data reported on the
discharge abstract, and not attributable to actual changes in patient
characteristics and/or care requirements.

CANADIAN INSTITUTE FOR HEALTH INFORMATION
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[t should be noted here that “undercoding”, referring to a lack of comprehensiveness in
coding, is also of concern in maintaining comparability of data. However, our analysis
found that it was increases in the reporting of codes that indicate patient complexity
which were increasing variation and therefore warranted our attention. It should also be
noted that there is no intended connotation of good or bad in the use of the term
upcoding. Instead, upcoding simply refers to the uni-directional increase in the reporting
of codes that help define patient complexity.

The analysis performed by CIHI focused on coding variation that compromised
comparability of data. There are other techniques such as clinical audits involving chart re-
abstraction that can be used to assess the reasons underlying change in coding practices.
However, these techniques were not employed in this analysis and therefore any conclusions
about the nature or intent that resulted in the coding variation could not be made.

Diagnosis Typing and the Complexity Overlay

To understand the purpose and results of the analyses presented in this report, it is
necessary to understand the process of “diagnosis typing” and how the CIHI complexity
overlay is used to identify patients with additional diagnoses that may lead to unusually
long lengths of stay or high cost.

Diagnosis Typing

All diagnoses recorded on a DAD in-patient record must have a diagnosis type. The
main diagnosis that can be described as having been most responsible for the patient’s
stay in the hospital is the Most Responsible Diagnosis (MRDx). The MRDx determines
the assignment of a record to a Major Clinical Category (MCC) and in conjunction with
the principle procedure (for surgical cases) determines the assignment to a Case Mix

Groups or CMG™,

A Type 3 diagnosis (secondary) is a diagnosis for which a patient may or may not have
received treatment, but does not satisfy the requirements to be considered a comorbidity.
The two comorbidity types are defined as follows:’

e Pre-Admit Comorbidity—Type 1 Dx. A co-existing condition presents prior to
admission that has a significant influence on the patient’s length of stay or
significantly influences the management/treatment of the patient while in hospital.

e Post-Admit Comorbidity—Type 2 Dx. A condition arising during the hospital
observation or treatment that has a significant influence on the patient’s length
of stay or significantly influences the management/treatment of the patient while
in hospital.

> The 2002 diagnosis typing standard was clarified in a CIHI bulletin published in January 2003. The definitions here reflect
the guidelines in place prior to fiscal year 2002-2003.

CANADIAN INSTITUTE FOR HEALTH INFORMATION
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Type 1 comorbidities are often used to support risk adjustment methodologies used with
CIHI data grouped into CMG. Type 2 comorbidities have been used to measure
complication rates for hospital quality measurement.

Complexity Methodology

The CIHI Complexity Methodology or Plx™ was introduced in response to the concern
that CMG were not always sufficiently clinically and/or statistically homogeneous.
Categories based on the original DRG concept (such as CMG), driven by single diagnosis,
may not be sensitive to differences in the burden of illness, patient age, or severity of
illness, a specific patient may have.

The CIHI Plx methodology (including segregation of cases into three age bands) was
introduced for fiscal year 1997-1998 after a 3-year project to identify mechanisms to
improve CMG clinical and statistical performance. The Plx methodology assigns a
complexity level to each in-patient case:

e 1 —No complexity

e 2 — Complexity related to chronic condition(s)

e 3 — Complexity related to serious/important condition (s)

o 4 — Complexity related to potentially life-threatening condition(s)

e 9 - Complexity not assigned

Some types of patients do not have complexity assigned (e.g. 112 out of 472 CMG,
in Obstetrics, Neonates, Mental Health, Trauma) and are given complexity level 9

by default.

The assignment of a complexity level to a patient record is dependent on the diagnoses
(beyond the MRDx) recorded. Only Type 1 and 2 diagnoses are used to assign complexity
levels. Any medical or surgical patient record with no Type 1 or 2 diagnoses will be
assigned to complexity level 1.

Not all Type 1 and 2 diagnoses will impact the complexity assignment. During the
development of the complexity methodology CIHI identified a list of selected diagnoses
(the 440 “Grade List” diagnoses) with significant impact on the length of stay of a patient.
A patient must have at least one Type 1 and/or 2 grade list diagnosis to be assigned a
complexity level higher than 1.

CANADIAN INSTITUTE FOR HEALTH INFORMATION
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Highest Volume Grade List Diagnoses in CIHI DAD (2000)

Ig(l,?if Dx Name Volume
4019 Essential Hypertension Unspec 76,264
4280 Congestive Heart Failure 53,390
4273 Atrial Fibrillation And Flutter 50,774
2859 Anemia Unspecified 45,395
5990 Urinary Tract Infect Site Nos 44,076
486 Pneumonia Organism Unspecified 32,419
411 Oth Ac/Subac Ischemic Heart Dis 23,846
2851 Acute Posthemorrhagic Anemia 22,901
410 Acute Myocardial Infarction 21,340
5119 Unspecified Pleural Effusion 20,682
2768 Hypopotassemia 19,535
7806 Pyrexia Of Unknown Origin 18,148

The impact of grade list diagnoses on the complexity assignment for an individual
in-patient depends on:
o the “class” of diagnosis :
— A [life threatening]
— B [important LOS impact]
—  C [chronic disease]
— D [debilitating condition]
— P [psych dx];
o the diagnosis type (Type 1 versus Type 2);
e the number and mixture of class of diagnoses; and

e whether the grade list diagnoses are in same MCC as the MRDx.

CANADIAN INSTITUTE FOR HEALTH INFORMATION
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Why Was Complexity Introduced?

The complexity overlay was introduced to respond to the concern that CMG were not
sufficiently sensitive to differences in the burden of illness, patient age, or patient
complexity. The grade list diagnoses were selected on the basis of their impact on the
patient length of stay (and resource use). The following chart shows the average length of
stay for Typical® patients discharged in fiscal year 1996—-1997 by complexity level. As
would be expected, the average in-patient length of stay increases as the assigned case
complexity increases.

1996 Average Length of Stay for Typical Patients in the CIHI DAD by Assigned
Case Complexity Level

2217

It would also be expected that in-hospital mortality would be higher for patients with
higher complexity levels (particularly for complexity level 4, patients with life-threatening
illness). The following chart (which is based on 1996-1997 CIHI DAD data) shows that
the percent of acute care in-patients that die in the hospital increases from 2.1% for
complexity level 1 patients to 31.3% for complexity level 4 patients.

¢ A Typical patient is defined by CIHI as being an inpatient in an acute care hospital who has a full course of acute
treatment and who is not a long-stay outlier, a transfer to or from another acute care hospital, and who does not die in the
acute care hospital or sign themselves out against medical advice.

CANADIAN INSTITUTE FOR HEALTH INFORMATION
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1996 Average Percent In-hospital Mortality in the CIHI DAD by Assigned Case
Complexity Level

31.3%

The longer length of stay for higher complexity patients is reflected in the RIW values
assigned to these patients. The chart below shows the RIW values assigned to Typical
patients, aged 18 to 69, in the Craniotomy CMG.

CMG/RIW 2000 Typical RIW for CMG 1 Craniotomy (age 18 to 69)
by Complexity Level

9.02

Typical RIW

Complexity Level

Sensitivity of RIW Assignment to Complexity

A Typical craniotomy patient with no grade list comorbidities will be assigned an RIW of
2.28. Depending on the number and mixture of comorbid grade list diagnoses, the
assigned weight can increase almost four-fold, to 9.02 weighted cases. As will be shown
later in this report, the sensitivity of weighted case assignment to complexity level has
generated a focus on understanding variation in rates of recording of grade list diagnoses
and the impact of this variation on comparability of DAD data.

CANADIAN INSTITUTE FOR HEALTH INFORMATION
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Baseline Comparisons 1996-1997
Choice of 1996—1997 as Baseline Year

The baseline for the review of changes in the CIHI DAD is the data for the 19961997
fiscal year.” The 1996—1997 fiscal year has been used as the baseline because:

o 1996-1997 is the earliest year of data available that has been re-grouped using the
CMG 2000 grouper and the RIW 2000 case weighting methodology.®

e 1996-1997 was the last year of data submitted to the CIHI DAD before full
introduction of the Complexity or Plx™ methodology. It has been argued that the
introduction of Plx resulted in a change to coding practices as concepts of mandatory
verses optional reporting of comorbidities emerged. However, the 19961997 data
should reflect the state of the DAD prior to the introduction of these practice
changes. The selection of this baseline is also consistent with the aim of this analysis
which is to examine variations and the consistency of coding practices across hospitals
and provinces.

The table on the following page shows summary statistics for the 1996-1997 DAD data
by province.

Records Assigned to Province Based on Hospital Location

For purposes of all of the analyses in this report, patient records are assigned to a province
or territory on the basis of the location of the acute care hospital. For example, the
hospital record for a resident of Saskatchewan who was hospitalized in British Columbia is
included in the British Columbia data. In most cases the vast majority of hospital care for
the residents of a region is provided by a hospital located in that region. However, for the
residents of the territories’ most of their tertiary and quaternary hospital care is provided
in southern hospitals. The shorter length of stay (LOS) and lower weighted cases for the
territories will reflect only the hospital care provided within the territories.

7 All references to a year in this report refer to the fiscal year beginning on April 1%, Where a single year is identified it refers
to the fiscal year that began in that calendar year (e.g. 1996 refers to fiscal year 19961997 and 2000 refers to fiscal year
2000-2001.

8 Unless otherwise stated, all data shown as been consistently grouped using CMG 2000.

% Data for the Yukon, the Northwest Territories, and Nunavut have been combined because of low volumes in each
individual territory.
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1996 CIHI DAD Data by Province

Province | IP Cases | IP Days | ALOS | % ALC Rlézszer pzll\;; 4| SDS Cases SESTZi:f’ s}g\syciz
N.L. 72,8271 539431 7.41 4.3% 134 | o.181 41,199  36.1% 0.192
P.EL 16382  119,756] 7.31 2.0% 124 0.169 9,147 35.8% 0.172
NS. 120,147] 874,700  7.28 3.2% 140 | 0.192 77433 39.2% 0.177
N.B. 118,941 753,047 633 0.6% 1.15] 0.182 46,446|  28.1% 0.192
Ont. 1,222,354 7459992 610  9.6% 129 o211 | 960,622]  44.0% 0.178
Man. 87,659  834,072| 951 14.5% 1.82 | 0.191 69,077  44.1% 0.189
Sask. 144827|  869,883] 6.01 2.7% 118 | 0.197 67,148 31.7% 0.191
Alta. 332,165 1,860,276] 5.60 |  3.9% 123 | o.220 N/A N/A N/A
B.C. 453,165 2,747,185 6.06 |  6.9% 125 0206| 262518  36.7% 0.198
Territories 11,832 46,599 3.94 1.8% 076 | 0.193 4146|  25.9% 0.192
Total 2,580,299| 16,104,941 6.24 | 7.4%|  1.28 | 0.206 | 1,537,736 37.3%|  0.183

Case Volumes

In 1996, there were 2.6 million in-patient cases in the CIHI DAD and 1.5 million
ambulatory procedure (SDS) cases. Almost half (47%) of the in-patient cases were from
Ontario hospitals and 62% of the ambulatory procedure cases were from Ontario. Because

ambulatory procedure cases were not consistently reported to CIHI by Alberta hospitals,
all of the Alberta SDS records have been excluded.

For most provinces the DAD data reflects all of the acute care in-patient cases.
Exceptions are Quebec (where hospital separation data is reported to MED-ECHO
rather than CIHI) and Manitoba, where only the largest hospitals reported their data to
CIHI. Ambulatory procedure activity is also less comprehensive for provinces such as
Alberta and New Brunswick.

Length of Stay

In 1996, the longest average acute care hospital length of stay was in Manitoba

(9.51 days) and the shortest was in the territories (3.94 days). However, both of these
length of stay values do not reflect the average length of stay for hospitalizations of most
of the residents of the region (since the Manitoba data is for the hospitals treating the
most complex cases and the territory data excludes complex patients treated elsewhere).
For the provinces where the data reflects patterns of care for most of the residents, the
longest LOS was in Newfoundland and Labrador and the shortest LOS was in Alberta.
Average acute care hospital length of stay tended to be shorter in the western provinces
than in the east (a geographic pattern also seen in the United States).

CANADIAN INSTITUTE FOR HEALTH INFORMATION
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ALC Days

In 1996, there was large variation in the percentage of total in-patient days reported as
Alternate Level of Care (ALC), from a low of less than 1% of days in New Brunswick, to a
high of 14.5% of days in Manitoba. This may reflect provincial variation in the capacity of
post-acute placement options (e.g. home care or long-term care beds) and/or variation in
the comprehensiveness of reporting of discharge placement delays. In other words, there is
national variation in the comprehensiveness of reporting of ALC days and not all facilities
in New Brunswick reported ALC days.

Resource Intensity Weights

The average RIW weighted cases per in-patient separation ranged from a low of 0.76 in
the territories to a high of 1.82 in Manitoba. For the provinces for which the data shows
the hospitalizations of most residents, the lowest average RIW per case was in New

Brunswick (1.15) and the highest in Nova Scotia (1.40). The average RIW per case is a

measure of the relative resource use per case.

A second measure of the relative resource use is the average RIW per day. Because RIW
values for long-stay outliers are partially assigned on a per diem basis, the average RIW
per case may be high because a hospital has long lengths of stay. The average RIW per day
is a better measure of the relative daily intensity of in-patients. In 1996, Prince Edward
Island had the lowest average RIW per day (0.169) and Alberta had the highest average
RIW per day (0.220).

Percent Use of Ambulatory Procedures

A gross measure of the extent to which the hospitals in a province have replaced
in-patient surgery with ambulatory procedures is the percent of total cases in the DAD
that were reported through the ambulatory procedure reporting system.'® The percent use
of ambulatory procedures as it applies to the 1996-1997 baseline data year are being
examined in that it may also reflect differences in data collection and reporting and
therefore contribute to the variation found in this analysis. This is particularly relevant for
provinces like New Brunswick and Ontario where some ambulatory procedures do not get
reported to CIHI. In 1996, (for those provinces where the data reflect hospitalizations of
most residents) the lowest ambulatory procedure rate was 28.1% of all (in-patient and
ambulatory procedure) cases for the hospitals in New Brunswick. The highest ambulatory
procedure rate was 44.0% for the hospitals in Ontario.

The average RIW value per ambulatory procedure (a measure of the relative cost intensity
of the ambulatory procedures) ranged from a low of 0.172 in Prince Edward Island
hospitals to a high of 0.198 in British Columbia hospitals.

1% Not all activity reported to CIHI as an ambulatory procedure is surgical in nature.

CANADIAN INSTITUTE FOR HEALTH INFORMATION
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The differences in the measures shown above, derived from the CIHI DAD data, likely
reflect a combination of differences in the structure, capacity, and role of acute care
hospitals and the broader health system between provinces. However, as already stated,
they may also reflect differences in data collection and reporting.

Diagnoses per In-patient Case

The following chart shows the variation across provinces in the average number of
diagnoses, by type, reported to the CIHI DAD for in-patient separations. Every case must
have a Most Responsible Diagnosis (MRDx) and the numbers in the chart exclude the
MRDx. The diagnosis types shown are Type 1 (pre-admit comorbid condition), Type 2
(post-admit comorbid condition), and Other (mainly Type 3 or secondary diagnoses).

1996 Average Diagnoses per In-patient Case by Province

Total
Territories | I
B.C.
Alta.

|
||
Sask. .
||
||

Man.
Ont.

N.B. | | ‘ ]

OT1 D
N.S. - | x per Case
P.EL . | B T2 Dx per Case

NL. | || |

|
|
|
|
l
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

OOther Dx per Case

In 1996, Alberta hospitals reported almost three diagnoses per in-patient case, and more
comorbid diagnoses per case than the hospitals in any other province. The actual values
by diagnosis type by province are shown in the following table.
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1996 Average Diagnoses per Case by Diagnosis Type by Province

Province T1 Dx | T2 Dx | Other Dx | Total Dx

per Case | per Case | per Case | per Case
N.L. 0.44 0.09 1.21 1.75
P.E.L 0.55 0.07 0.97 1.59
N.S. 0.65 0.15 1.60 2.40
N.B. 0.68 0.07 0.92 1.67
Ont. 0.87 0.11 0.93 1.91
Man. 0.78 0.15 1.33 2.26
Sask. 0.75 0.11 1.05 1.91
Alta. 1.08 0.16 1.66 2.89
B.C. 0.79 0.10 0.89 1.79
Territories 0.46 0.05 0.67 1.18
Total 0.84 0.12 1.07 2.03

In 1996, Newfoundland and Labrador hospitals reported the lowest number of
pre-existing comorbidities (Type 1 diagnoses) per in-patient case and one of the lowest
number of post-admit comorbidities (Type 2 diagnoses) per case. However, these same
Newfoundland and Labrador hospitals had a relatively high reporting rate for other
diagnoses per case.

Factors Inflvencing Diagnosis Reporting

The factors that might influence the reported diagnoses per in-patient case in the CIHI
DAD include:

e DPatient health and burden of disease. For those provinces where the data reflects
the majority of the hospitalizations of the residents, we would not expect to see
great variation in the population health status contributing to the variation in
reported diagnoses.

e Incentive to comprehensively capture and report diagnostic information. Hospitals in
jurisdictions where hospital funding uses discharge separation abstract data or where
there is history of performance measurement using such data may have a greater
incentive to report more diagnoses.

o Auvailability of health records resources. There is a cost to identifying and coding
diagnoses and if health records resources are limited, diagnoses may be less
comprehensively reported.

e Provincial variation in data capture and reporting guidelines (or variation in
awareness and understanding of CIHI standards).

CANADIAN INSTITUTE FOR HEALTH INFORMATION
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e Documentation practices that are either conducive to or detract from comprehensive
data capture and reporting of diagnoses.

The variation in reporting of Type 1 and Type 2 diagnoses has the greatest potential
impact on comparability of DAD data, since the comorbidity diagnosis data may be used
to assign case weights, risk adjust for quality measurement, and to measure the incidence
of complications.

Grade List Diagnoses

In 1996, only a small subset of reported diagnoses were grade list diagnoses that would
lead to the assignment of higher complexity levels.!' The average overall DAD ratio of
non-grade list diagnoses to grade list diagnoses was 12.5.

1996 Ratio of Non-Grade List Diagnoses to Grade List Diagnoses*

) Non-Grade | Ratio of Non-

Province Grade List Dx List Dx per | Grade List to
per Case Case Grade List

N.L. 0.10 1.65 17.2
P.E.L 0.09 1.50 16.6
N.S. 0.14 2.26 16.4
N.B. 0.10 1.57 15.5
Ont. 0.16 1.76 11.3
Man. 0.18 2.09 11.8
Sask. 0.12 1.79 14.8
Alta. 0.20 2.70 13.7
B.C. 0.14 1.65 11.8
Territories 0.04 1.14 31.0
Total 0.15 1.88 12.5

* Please note that numbers have been rounded-off for presentation
purposes. Calculations were performed with 16 decimal places.

' The complexity methodology was not routinely applied to all DAD data until fiscal year 1997-1998, although the
methodology was widely publicized and applied on an ad hoc basis prior to that year.
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There was a two to one difference between Alberta, Newfoundland and Labrador,
Prince Edward Island, and New Brunswick in grade list diagnoses per case. It is unlikely
that this truly reflects differences in the incidence of the grade list conditions for hospital
in-patients between the provinces. This is more likely the result of differences in
comprehensiveness of reporting of grade list diagnoses. In 19961997, Alberta hospitals
had already had years of experience with hospital funding based on discharge data,'* and
were developing discharge data based hospital system performance measures.

A primary use of the CIHI DAD by acute care hospitals is the establishment of length of
stay targets and the monitoring of length of stay performance. CIHI uses the DAD to
calculate an expected LOS for Typical patients, and CIHI reports routinely compare the
actual LOS for a patient with the expected LOS (ELOS). The following table shows, for
Typical patients, the 1996-1997 ratio of the actual LOS (ALOS) to the ELOS, by
province. The ELOS is calculated after removal of the reported ALC days, so that ALOS
used for comparison here also excludes the reported ALC days.

1996 Typical Case LOS Performance by Province

ALOS | ALOS ALOS as
Province IP Cases IP Days (incl. (excl. 1% ALC| % of

ALC) | ALC) ELOS
N.L. 58,662 296,727 5.06 5.04 0.4% 123%
P.E.L 13,272 69,838 5.26 5.23 0.6% 124%
N.S. 97,978 500,198 5.11 5.08 0.6% 116%
N.B. 99,230 479,914 4.84 4.83 0.1% 116%
Ont. 1,055,062| 4,734,047 4.49 4.38 2.4% 100%
Man. 70,951 353,102 4.98 491 1.4% 111%
Sask. 117,826 519,424 4.41 4.39 0.5% 108%
Alta. 281,797] 1,188,510 4.22 4.17 1.1% 96%
B.C. 375,948] 1,672,660 4.45 4.39 1.4% 101%
Territories 10,415 33,354 3.20 3.18 0.5% 99%
Total 2,181,141| 9,847,774 4.51 4.44 1.7% 102%

In 1996-1997, the overall actual length of stay for Typical in-patient cases in the DAD
was 102% of the ELOS." Only Alberta and territorial hospitals had actual Typical lengths
of stay shorter than the DAD ELOS. Typical lengths of stay in hospitals in the Atlantic
Provinces were all at least 16% longer than the expected LOS. The Ontario Typical LOS
was equal to the ELOS.

12 The Alberta Acute Care Funding system in the early 1990’s used the U.S. refined DRG (RDRG) grouper and weights,
rather than the CIHI (or HMRI, the predecessor to CIHI) CMG grouper and weights.
Y The ELOS is based on CMG 2000.
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When the LOS performance is broken down by broad program'* (medicine, surgery,
obstetrics/neonates, and psychiatry) in some cases it differs from the provincial average,
particularly for Psychiatry.

1996 Typical Case LOS Performance (as % of Expected LOS)

by Program by Province
Province | Medicine| Surgery | Obs/Neo| Psych
N.L. 119% 127% 127% 124%
P.E.L 123% 129% 138% 109%
N.S. 119% 116% 115% 109%
N.B. 116% 117% 127% 108%
Ont. 99% 101% 101% 97%
Man. 108% 109% 112% 129%
Sask. 105% 108% 124% 102%
Alta. 98% 93% 92% 105%
B.C. 97% 104% 107% 100%
Territories 95% 107% 115% 83%
Total 102% 103% 105% 101%

While the Alberta LOS performance was below 100% for Medicine, Surgery, and
Obstetrics/Neonates, it was 105% for Psychiatry. The Prince Edward Island LOS
performance was 109% for psychiatry but above 120% for the other programs. These
differences may reflect provincial difference in the structure of the mental health system
(e.g. availability of tertiary mental health services, categorization of mental health beds as
acute care, and community service capacity).

In 1996, 30% of in-patient cases submitted to the CIHI DAD were in CMG to which the
complexity methodology did not apply. The distribution of the remaining cases, by
complexity level, and by province, is shown in the following table.

14 Cases were assigned to programs as follows: MCC 19 cases were assigned to Psychiatry; MCC 14/15 cases were assigned
to Obstetrics/Neonates. Any of the remaining cases with an operative procedure were assigned to Surgery, and all other
cases were assigned to Medicine.
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1996 Distribution of In-patient Cases by Complexity Level

% of Total Distribution of Cases by Plx
Province i Plx 9 (excl. PIx 9)
Plx1 | Plx2 | PIx3 | Plx 4

N.L. 23.5% 89.0%| 6.3%| 2.8%| 1.8%
P.E.L 28.9% 87.5%| 8.0%| 2.9%| 1.6%
N.S. 26.4% 84.0% 8.9%| 4.1%| 2.9%
N.B. 21.6% 87.8%| 7.6%| 3.1%| 1.5%
Ont. 31.4% 81.1%| 10.7%| 5.0%| 3.2%
Man. 35.3% 78.6%| 11.1%| 5.7%| 4.5%
Sask. 24.8% 85.7%| 8.4%| 3.6%| 2.2%
Alta. 31.8% 79.5%| 11.0%| 5.5%| 4.0%
B.C. 29.6% 83.6%| 9.3%| 4.3%| 2.7%
Territories 40.4% 93.1%| 5.1%| 1.3%| 0.4%
Total 30.0% 82.4%| 9.9%| 4.7%| 3.0%

Opverall in 1996, 82.4% of medical/surgical cases in the DAD were assigned a complexity
level 1 (no complexity). Manitoba had the highest percent of medical/surgical cases in
complexity level 4 (life threatening condition) at 4.5%, followed by Alberta at 4.0%.

We would expect that there would be some correlation between the percent of
medical/surgical cases that are assigned to complexity level 4 and the actual percent of
medical/surgical cases that die in hospital. The following graph compares the complexity 4
and in-hospital mortality rates. Generally, for those provinces where the percent of
patients in complexity level is higher, the actual percent of in-hospital deaths is also
higher. The exception is Alberta, which has the 2™ highest percent of medical/surgical
patients in complexity level 4, but the 2™ lowest actual percent of in-hospital deaths.
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1996 Percent of Medical/Surgical Cases in Plx 4 Versus Actual In-hospital Mortality
for Medical/Surgical Cases
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1996 Data Conclusions

For fiscal year 1996-1997, prior to the implementation of the CIHI complexity overlay,
there were apparent differences between provinces in use of acute care facilities and in
reporting of patient separation data to CIHI. Some of these differences were caused by
differences in the role of acute care hospitals and the availability of other types of hospital
beds and health services. Other differences were likely caused by measurement difference
(e.g. comprehensiveness of diagnostic data, interpretation of coding guidelines). Some of
this variation is inevitable. The goal of this analysis and assessment of the DAD data for
the subsequent years (fiscal year 1997-1998 to 2000-2001) is not to determine whether
there is any data reporting variation between provinces, but rather to determine whether
the variation is significant enough to compromise the comparability of the data.
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Changes from 1996—-1997 to 2000-2001

In addition to the fiscal year 1996-1997 DAD data, DAD data were analyzed for the
fiscal years from 1997-1998 through to 2000-2001. All of these data were grouped using
CMG 2000 (the same grouper used with the 1996-1997 data). When the 1997-1998
through 2000-2001 data were collected, the complexity methodology was routinely
applied to all acute care in-patient records, and all CIHI clients received reports showing
their length of stay performance and RIW weighted cases based on complexity. The
following table shows the percent change in key acute care activity measures from

1996-1997 to 2000-2001.

Percent Change from 1996 to 2000 in Overall DAD Activity Measures by Province

Province |IP Cases| IP Days | ALOS | % ALC ngzsier Rll‘i 5‘” ggi SEES ng\:%er
N.L. 12% 6% 7% 7% 6% A% 12%]  16% 7%
P.E.L 13%|  20% 6%|  114% 7% 0% 6% 4% 2%
N.S. 11% 0%|  12%| 157%|  14% 2% 25%|  21% 8%
N.B. 8% 1% 9%|  105%|  15% 6%  44%|  35% 8%
Ont. 7% 7% 0% o 12%| 11| 18%|  14% 2%
Man. 3% -16% 3% -56% 2% 1% 7% 4% 6%
Sask. 1% 2% 4% 4% 1% 4% 49%|  28% 5%
Alta. o] 15%| 3% s2%|  11% 2% Nal o Nal NA
B.C. 8% 2% 10%|  118%|  11% 1% 10%|  11% 5%
Territories -10% 4% % 32% 9% 2% 3% 25% 1%
Total 6%| 2% 4%|  17%|  10% 5% 18%|  15% 2%

From 1996-1997 to 20002001, there was a 6% decrease in in-patient cases in the DAD.
All provinces exhibited a decrease except for Alberta and Saskatchewan, which had a 1%
increase, and Prince Edward Island, which had a 13% increase.

LOS Changes

There was a 4% increase in the average length of stay of the patients represented in the

DAD data. Some of this increased length of stay is accounted for by the 17% increase in
the percent of days used by ALC patients. The very large increases in percent ALC days
in some provinces (more than 100%) probably represents more complete reporting of

ALC days.

The average RIW per case increased in all provinces except Manitoba. The average
RIW per in-patient day increased in all provinces except Newfoundland and Labrador
and Alberta.
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Ambulatory procedure volumes increased by 18% overall and in all provinces except
Manitoba. The change in average RIW per ambulatory procedure was mixed, with some
provinces higher and other lower.

The changes in the activity measures from 1996-1997 to 2000-2001 are consistent with
an overall pattern of improved utilization of acute care beds, with fewer in-patient cases,
more ambulatory procedures, and a longer residual LOS (and higher resource intensity)
for the cases not shifted to ambulatory care.

The graph below shows the trend in average RIW per in-patient case.

Average RIW per In-patient Case Trend from 1996 to 2000 by Province

2.00
1.80 T —_—
1.60 ————— X
EOR R =ttt Sl ==
1.20 A H = S o
100 mmmm
0.80 - - - . e
0.60 . . . .
1996 1997 1998 1999 2000
—8—N.L. —4&—PEL —X==N.S. ——N.B. —— Ont.
—+—Man. —o— Sask. = & Al —e—B.C. —&— Territories

Most of the provinces show a steady increase in the average RIW per in-patient case over
the 5-year period, except for Manitoba and Saskatchewan.

RIW per In-patient Day

The chart below shows the trend in average RIW per in-patient day. Here Ontario stands
out, with a steady increase such that by 2000-2001 the Ontario RIW per in-patient day is
clearly higher than that of the other provinces. New Brunswick also has a steady increase,
but remains lower than most other provinces in 2000-2001. Hence a perspective resulting
from the graph below is that the changes in New Brunswick reflect more comprehensive
coding practices generally as opposed to practices that focused on improving RIW. This is
discussed more fully later in the discussion section of the document.
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Average RIW per In-patient Day Trend from 1996 to 2000 by Province

0.24
0.23
0.22
0.21
0.20
0.19
0.18
0.17
0.16
0.15 T T T T

2000

—e— Ont.
—&— Territories

Increases in Reported Diagnoses

The changes in RIW per in-patient day over the 5-year period for Ontario and
New Brunswick prompted an analysis of corresponding changes in the reporting
rate for diagnoses.

Over the 5-year period there was a 13% increase in reported diagnoses in the DAD, but
this increase was concentrated in the Type 1 diagnoses (26% increase) and the Type 2
diagnoses (46% increase). Other diagnoses (mainly Type 3 secondary) dropped by 2%.

Change in Reported Diagnoses for In-patient Cases
by Diagnosis Type from 1996 to 2000 by Province

Province Type 1| Type 2| Other | Total

N.L. 1% 0%| -38%| -28%
P.E.L 33% 59%| -17% 3%
N.S. 0% 1% -8% -6%
N.B. 84%| 114% -8% 34%
Ont. 42% 92% -5% 22%
Man. 9%|  -20% -5% 1%
Sask. 11%] -23% 3% 5%
Alta. 9% 11% 15% 13%
B.C. 2% 3% 2% 0%
Territories 68% 13%] -17% 18%
Total 26% 46% 2% 13%
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Variation by Province

The change in reported diagnoses was not consistent across the provinces. Three
provinces had a decrease in reported diagnoses (Newfoundland and Labrador,
Nova Scotia, and Manitoba) while two provinces had increases in excess of 20%
(New Brunswick and Ontario).

Type 1 Diagnoses

The differences are even greater when examined by diagnosis type. New Brunswick had
an 84% increase in Type 1 (pre-existing comorbidity) diagnoses. The corresponding
increase for the territories was 68% and 42% for Ontario. Newfoundland and Labrador
and Manitoba had 7% and 9% respectively decreases in Type 1 diagnoses. The large
increases in Type 1 diagnoses must reflect changes in coding practices since they are too
large to be due to changes in the underlying health status of the acute care in-patients.

Type 2 Diagnoses

The increases in reported Type 2 (post-admit comorbidity) diagnoses vary from reductions
in Nova Scotia, Manitoba, and Saskatchewan, to a 114% increase in New Brunswick and a
92% increase in Ontario. Thus, this variation remains a concern for CIHI.

Alberta is the only province where the change in reporting of diagnoses does not appear
to be related to diagnosis type. In all other provinces and territories a greater proportion of
the reported diagnoses were Type 1 or 2 in 2000-2001. In Alberta, the number of other
(secondary) diagnoses grew at a faster rate than the rate for Type 1 or 2 diagnoses. This
may be evidence of the residual impact in Alberta of prior use of the RDRG grouper,
(rather than the CMG grouper) which did not rely on diagnosis typing to assign
complications and comorbidities.

The change in reported Type 2 diagnoses per in-patient case over the 5-year period is
shown in the graph below.

Change in Reported Type 2 Diagnoses per In-patient Case
from 1996 to 2000 by Province
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The graph shows that as a result of the increased reporting of Type 2 diagnoses in
Ontario, the Ontario Type 2 diagnosis rate was substantially higher than the rate in the
other provinces. While New Brunswick had the highest rate of increase, because it started
with a low Type 2 diagnosis reporting rate, it remained lower than both Ontario and
Alberta in 2000-2001.

Grade List Diagnoses

There are also differences between the provinces in the volumes of grade list diagnoses
reported per case since the introduction of the complexity methodology. There has been a
55% increase in the reported grade list diagnoses per in-patient case in the DAD (versus a
17% increase for non-grade list diagnoses) from 1996-1997 to 2000-2001. Every province
had an increase in grade list diagnoses. New Brunswick and the territories had a 108%
increase in grade list diagnoses and Ontario had a 95% increase.

Change in Grade List Diagnoses Reported per In-patient Case
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Once again, the increase in reported grade list diagnoses leaves Ontario with a much
higher rate than everywhere else in 20002001, and New Brunswick with a rate similar to
that of Alberta. In spite of the over 100% increase in grade list diagnoses in the territories,
the 2000-2001 rate is still less than the rate in the other provinces.

The following table compares the increase in grade list diagnoses with the increase in non-
grade list diagnoses. In every province except Alberta, the increase in grade list diagnoses
is greater than the increase in n