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Appendix
A Summary of Studies
on the Quality of
Health Care
Administrative
Databases in Canada

Introduction

Most of the information in the Atlas
is based on health care data collected
for administrative reasons such as
determining the eligibility of benefici-
aries of public insurance programs,
documenting discharges from hospital,
and paying providers’ claims for
medical services or prescriptions
filled under provincial drug plans.
Researchers use the data to study the
utilization of health care even though
the databases were not created for
these purposes. There have been
extensive studies and reviews on the
quality of health care data in the
United States,1 but there has not been
a systematic review of studies on the
quality of health care data published in
Canada. In preparing for the second
Atlas, ICES conducted a review of
published and unpublished studies
in Canada to assess the completeness
of data and the levels of agreement
across databases. This Appendix
summarizes our findings. A more

comprehensive technical paper is
available from ICES.

Researchers basically work with three
levels of information from health
care databases. The first level of data
comprises demographic characteristics
of patients, particularly age, sex, and
place of residence. The second level of
data includes information on diagnoses.
The most responsible diagnosis defines
the reason for patients receiving health
services. The secondary diagnoses
provide information on concomitant
health problems (comorbidity) and
complications arising from the disease
and the management of it. Diagnosis
is usually coded according to the 9th
revision of the International Classific-
ation of Disease (ICD-9). The third
major level of data includes information
on the diagnostic, medical and surgical
procedures provided by physicians.
There are two classification systems
for coding procedures in Canada —
the Classification of Diagnostic,
Therapeutic and Surgical Procedures
(CCP) developed by Statistics Canada,

and the Clinical Modification of the
ICD-9 (ICD-9-CM) developed for use
in the United States. As hospitals in
Canada may use either classification
system, the Canadian Institute for
Health Information (CIHI) has tables
for translating ICD-9-CM codes into
CCP codes for use on hospital discharge
summaries. The 10th revision of the
ICD will be introduced by 1998, and
both procedure coding systems will
be revised and updated as well.

In undertaking the review, we employed
three criteria for assessing the quality
of the data. The first criterion was
completeness of the data. The 
completeness of the data was judged by
the extent to which the database
covered the population and the
availability of information on demo-
graphic characteristics, diagnoses and
procedures. The second criterion
was agreement of information when
data from one database was compared
to the same information obtained
from reabstraction of original records
by a health records technologist,



another database, or clinical records.
The third criterion pertained to agree-
ment of diagnosis with expert criteria.
For explicit reviews, researchers have
extracted clinical information from
medical records, applied explicit 
criteria developed by groups of experts
to derive the diagnosis, and compared
the “standard” diagnosis with the coded
diagnosis on the record. A second
approach, involving implicit review,
has been to ask “expert” clinicians to
review the information in the records
and assess whether or not they 
considered the diagnosis on the
abstract to be the “correct” diagnosis.

Completeness of Data

Hospital Discharge Data

Most Canadian provinces and territories
submit hospital discharge data to CIHI
that describes the services patients
receive from a hospital on an inpatient
or day surgery basis. In Manitoba, the
data are submitted to the government,
but hospitals may voluntarily report to
CIHI as well. CIHI collects discharge
data for about 34% of hospital patients
in Manitoba. The government of Quebec
maintains its own databases with none
of the hospitals submitting data to CIHI.
All provinces and territories submit

hospital discharge data to Statistics
Canada, but the timeliness of the data
is reduced by delays in submissions
before the database is complete for a
given year.

Residents who go out of province for
hospital services are not included in
the provincial database. Coyte and
associates2 estimate that services
received outside of Ontario comprise
less than 0.5% of all procedures 
performed for Ontario residents. 

Researchers at ICES routinely check
the databases for missing information
when conducting analyses. Typically,
they have found that less than 1% of
the records have missing information
for age, sex, and residence codes
(Exhibit A.1). Similar results have
been reported for other provinces3.

Physician Billings Data

It is estimated that 95% of all physicians
in Canada are paid on a fee-for-service
basis. Claims are submitted to provin-
cial health insurance plans for payment.
Services provided by physicians on
salary or paid for by patients, Workers’
Compensation, or other third party
payers are not included in the medical
claims database. In Ontario, physicians
whose services are covered by

Alternate Funding Plans do not file
claims, so their services are excluded
from the OHIP claims database as well.

Researchers at ICES and in other
provinces have found that less than 1%
of the demographic information on
physicians’ claims is missing.4-7 Most
provinces do not require a diagnosis
on claims for payment, so it is
essentially an optional field on the
claim. Each province and territory has
its own Schedule of Benefits that lists
a fee and fee code for each service
provided. The service codes are specific
to the specialty of the physician and do
not necessarily relate to classification
systems used in other health care
databases. Alberta requires an ICD-9
diagnosis code and a CCP procedure
code for payment, and Nova Scotia
is moving in this direction as well.

For each physician who submits claims,
all provinces and territories create
statistical summaries on the age and
gender of their patients and the services
received by patients. The statistical
summaries are sent to CIHI for inclusion
in the National Physician Database
(NPDB). The codes in the provincial
schedule of benefits are translated
into slightly over 100 service codes.
The NPDB can be used to provide
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Exhibit A.1: Summary of Canadian Studies Reviewing Completeness of Demographic Data

Hospital Discharge Data

Author
Years
Examined

Database

Completeness
of 

Demographic*
Data (%)

Population
Covered by
Database

Jha 30 1992 - 1993Ontario inpatients 99100% of residents
Chen 19 1989 - 1992Ontario inpatients 97100% of residents

Davidson 9 1990 - 1991New Brunswick Drug Plan 100100% of 65+ years

Ugnat 31 1991 - 1992Ontario inpatients 99100% of residents
Mustard 5 1989 - 1991Manitoba Health Services 99100% of residents

Svenson 32 1984 - 1989Alberta Health Care Insurance 99100% of residents
Platt 6 1984 - 1989Alberta Health Care Insurance 99100% of residents

Anderson 8

Physician Billings

1981 - 1982
1986 - 1987
1988 - 1989

British Columbia Pharmacare 96 - 97100% of 65+ years

Provincial Drug Plans

Tamblyn 7 1990Régie de l’Assurance Maladie du Quèbec 99100% of 65+ years
Rawson 33 1976 - 1987Saskatchewan Drug Plan 10095% of residents
Guess 10 1983

Thiesson 12 1984Saskatchewan Drug Plan 10095% of residents

Saskatchewan Drug Plan 10095% of residents

* Demographic information includes the patient’s age, sex and place of residence



basic profiles of the age/sex-specific
rates of service utilization by region
of the province. 

Provincial Drug Plans

All provinces and territories have plans
that pay for prescription drugs for
seniors, but they vary in the coverage
they provide other residents. Sask-
atchewan and British Columbia are
the only two provinces with plans that
cover the entire population. In all
provinces, the plans are for prescribed
drugs dispensed from community
pharmacies and do not include drugs
provided through hospitals or other
facilities that pay for drugs out of
their global budgets. The provinces
also vary in the drugs that they choose
to insure and the types of data included
in the drug plan databases. Researchers
have found that less than 1% of the
basic information on patients is miss-
ing in the drug plan databases.8-12 There
is no national drug claims file.

The Ontario Drug Benefit (ODB) 
program contains information about

the beneficiaries, the dispensers,
and the prescribers of medications.
Each claim contains information about
the drugs prescribed, the dose, the
cost of the product, and the date the
prescription was filled. ICES researchers
have found that there is very little
missing information. 

Agreement of
Hospital Discharge Data
with Reabstraction
Studies or Data from
Other Records

Reabstraction Studies

There were six reabstraction studies
included in the review. The reabstrac-
tion studies by the Ontario Hospital
Association, the Ministry of Health
in Newfoundland and Doctors Hospital
in Toronto, Ontario were reviews of
records selected at random from the
participating facilities. The study by the
Ontario Hospital Association13 included
3,000 records from 43 hospitals.
The reabstraction study conducted by

the Ministry of Health in Newfoundland14

included 850 records from six acute care
hospitals. Doctors Hospital15 conducted
its own reabstraction study of 300
records. In all three studies, the agree-
ment on demographic and adminis-
trative data was 95% or higher. The
rate of agreement on most responsible
diagnosis was 81% in the OHA study,
74% in the Newfoundland study, and
96% in the Doctors Hospital review.
The rates of agreement for secondary
diagnoses were lower —  37% in the
OHA study, 59% in the Newfoundland
study, and 95% in the Doctors Hospital
study. The rates of agreement for
procedures were high, ranging from
88% in the OHA study to 96% at
Doctors Hospital.

We reviewed four studies where
researchers reabstracted charts as
part of clinical studies. These are
summarized in Exhibit A.2. Delfino
and associates,16 and Rawson and
Malcolm11 found that rates of agreement
on demographic data ranged from
88% to 100%. The rates of agreement
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Exhibit A.2: Summary of Canadian Reabstraction* Studies of Hospital Records

General Studies **

Author Records AbstractedProvince
DataYears 

Examined

Newfoundland Department 
of Health 14 850 records in six hospitalsNewfoundland

Demographic
Diagnosis ***
Procedure

1994

Ontario Hospital 
Association 13 3,000 records in 43 hospitalsOntario

Demographic
Diagnosis ***
Procedure

1988 - 1989

Doctors Hospital, Toronto 15 300 records in one hospitalOntario
Demographic
Diagnosis ***
Procedure

1992

Malenka 18 485 records with a prostatectomy 
procedure in one hospital

Manitoba Comorbidity1974 - 1980

Delfino 16 1,279 records with a respiratory diagnosis 
in 14 hospitals

Quebec
Demographic
Diagnosis 

Not stated

Specific Studies

Ray 17 236 records of hip fracture 
in 10 large hospitals

Saskatchewan Diagnosis1984 - 1985

Rawson 11
444 records with a cholecystectomy or 
hysterectomy procedure in 14 large 
hospitals

Saskatchewan
Demographic
Diagnosis
Procedure

1986

* Reabstraction studies of hospital records assess the agreement between the abstracted information in the database and the information in
the chart that was recorded by the physician and then coded by health records staff.
** General studies are based on a random sample of all diagnoses and procedures.
*** Top end of range reflects agreement for most responsible diagnosis; bottom end of range reflects agreement for secondary diagnosis.

Agreement
(%)

98 - 100
59 - 74

93

93 - 100
37 - 81
88 - 95

100
95 - 96

96

42 - 71

88 - 99
75 - 95

99

95 - 100
42 - 71
97 - 100



on diagnoses were varied. Rawson
and Malcolm11 reabstracted the records
of patients who had a hysterectomy
or cholecystectomy and found the rates
of agreement for procedures were
over 95%. The rates of agreement for
the most responsible diagnosis were
between 42% and 71%. Delfino and
associates16 reabstracted the records
of patients in Montreal hospitals with
respiratory diseases as the most
responsible diagnoses, and the rates
of agreement by hospital ranged from
75% to 95%. The highest rate of
agreement for most responsible
diagnosis was 99% for hip fracture.17

In a study of comorbidity related to
prostatectomy, Malenka and associates18

found the rates of agreement for
secondary diagnoses were between
42% and 71%.

Hospital Discharge Data
Compared to Data From
Other Sources

We found six studies in which
researchers compared information
in the hospital discharge summary
with data from other administrative
or clinical databases. The data are
summarized in Exhibit A.3. For
example, in reviewing obstetrical
records from three hospitals, Chen19

found the rate of agreement to be 95%
or over for type of delivery. There were

generally high levels of agreement,
90% or greater, for primary procedures.
There was one exception to this 
general finding. In comparing medical
claims to hospital data for patients
undergoing 11 procedures, Roos and
associates20 found that while the
overall agreement was 90%, the rates
varied from 77% (vascular surgery)
to over 98% for several procedures.
The rates of agreement for most
responsible diagnoses ranged from
20% to 80%, with an average of 75%.
Iron and associates21 compared OHIP
records and hospital data for women
and found the rates of agreement to
be 94% for hysterectomy and 93%
for cholecystectomy. 

Researchers18,22 in Manitoba have
undertaken a number of comparisons
to examine the completeness of
recording of secondary diagnoses for
patients undergoing cholecystectomy,
prostatectomy, and other procedures.
Generally speaking, the recording of
secondary diagnoses was substantially
lower on the hospital discharge
summary than on medical claims or
clinical databases. Agreement on
secondary diagnoses is important if
researchers are to use comorbidities
in comparisons of clinical outcomes

across hospitals or jurisdictions.

Matching Diagnoses in
Hospital Records with Expert
Clinical Criteria

Eight studies compared the diagnoses
on hospital records with expert clinical
criteria. These studies are summarized
in Exhibit A.4. They provide an estimate
of the usefulness of hospital data for
formal epidemiologic research and
the clinical evaluation of medical
interventions.

The rate of agreement for diagnosis
was lowest for the diagnosis of Guillain-
Barré Syndrome in Ontario, at 21%.23

Using the World Health Organization’s
criteria for acute myocardial infarction,
which are reasonably well established,
the rates of agreement were 80% or
better in an Ontario hospital,24 and
in studies conducted in Nova Scotia
and Saskatchewan.25 The Nova Scotia-
Saskatchewan Group assessed acute
myocardial infarction for the years
1977, 1981, and 1985 in both provinces.
They found the rates of agreement
with the World Health Organization’s
criteria for recorded acute myocardial
infarction improved over time, from
81% in 1977 to 89% in 1985. The rates
in 1985 were better for Saskatchewan
(92%) than Nova Scotia (87%).

There is more ambiguity around the
diagnoses of stroke and asthma,
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Exhibit A.3: Summary of Canadian Studies Comparing Diagnoses and Procedures Between
Hospital Discharge Data and Another Source

Chen 19 3,357 obstetrical records in three hospitalsOntario Procedure1989 - 1992

Author Records AbstractedProvince
Variable
Examined

Years 
Examined

Roos 20 61,310 records for 11 procedures in all 
hospitals

Manitoba Procedure1979 - 1983

Roos 34 3,131 hysterectomy and cholecystectomy
records in all hospitals

Manitoba Procedure1974

Iron 21
8,467 records of women who had a
hysterectomy or cholecystectomy in all
hospitals

Ontario Procedure1991 - 1992

Roos 22 112,000 records from all adult surgical pro-
cedures except obstetrics in one hospital

Manitoba Comorbidity1979 - 1984

Malenka 18 485 records with a prostatectomy 
procedure in one hospital

Manitoba Comorbidity1974 - 1980

Data Against
Which Database
Being Checked

Physician 
claims

Physician 
claims

Physician 
claims

Clinical dataset

Physician 
claims

Clinical dataset

Agreement
(%)

77 - 98

89 - 91

93 - 94

17 - 90

35

95 - 99



where the levels of agreement between
hospital records and experts ranged
from 69% to 80%.26,27 Using the World
Health Organization’s strict definition
of stroke in a study at a teaching
hospital in Nova Scotia, Phillips and
associates28 found the agreement
with hospital diagnosis dropped to
35%. Rheumatoid arthritis can also
be difficult to diagnose precisely.
Tennis and associates29 applied five
criteria from the American Rheumatism
Association to Saskatchewan hospital
patients with a diagnosis of rheumatoid
arthritis; only 45% of the charts met
all five criteria. Another 16% of the
charts listed three or four of the criteria.

It should be understood that these
levels of disagreement reflect not only
the coding process, but also the
vagaries of clinical diagnosis for some
conditions where physicians must
work around nosological ambiguities.
In any event, depending upon the
disease entity under investigation,
one may or may not be able to rely

solely upon the diagnostic information

in the hospital discharge summary.

Comment

We draw the following conclusions from
our review of Canadian studies of data
quality in administrative databases.

■ Demographic information on patient
age, sex and residence is complete
and reliable.

■ Generally, there are high levels of
agreement on specific surgical 
procedure codes found in hospital
discharge data and medical claims.
The use of drugs, laboratory tests,
and X-rays is not routinely recorded
or abstracted on hospital databases.

■ Hospital data on the most responsible
diagnosis vary in completeness and
accuracy. Diagnoses such as acute
myocardial infarction or fracture are
reasonably reliable. Diagnostic data
for conditions such as stroke are
substantially less reliable, and the
greatest disagreement with expert

criteria-based reviews occurs with
diagnoses such as rheumatoid arthritis
where clinicians themselves may
disagree.

■ Clinical data on secondary diagnoses,
comorbidities, and complications are
less likely to be recorded accurately
and comprehensively in hospital
discharge abstracts, and the rates of
agreement on case-mix may be
accordingly low.

■ The ICD-9-CM and CCP codes have not
kept pace with developments in
technology and clinical practice, and
this limits the degree to which certain
procedures are specified in the dis-
charge database.

■ Billing claims for physician services
typically provide complete capture
of procedure codes but these codes
may not necessarily match those

used in hospital records.
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Exhibit A.4: Summary of Canadian Studies Comparing Diagnoses Between Hospital
Discharge Data and External Criteria

Tennis 29 432 records from all hospitalsSaskatchewan

Non-arthritic
Osteoarthritis 
Rheumatoid 
Arthritis

1978 - 1980

Author Records AbstractedProvince Diagnosis
Years 
Examined

Van Walraven 24 25 records in one hospitalOntario
Acute Myocardial
Infarction

1987 - 1988

Young 35 817 records in one diabetic programManitoba Diabetes1986

Nova Scotia -
Saskatchewan
Cardiovascular
Disease
Epidemiology
Group 25 *

2,869 records in two provinces in all 
hospitals

Nova Scotia
and
Saskatchewan

Acute Myocardial
Infarction

1977
1981
1985 

Sweet 27 423 records from five hospitals
Prince Edward
Island

Asthma1984 - 1988

Mayo 26 96 records from five hospitalsQuebec StrokeNot stated

External 
Criteria

World Health
Organization

Expert
Judgement

World Health
Organization

Expert
Judgement

Expert
Judgement
Claims

American
Rheumatism
Association

Agreement
(%)

80

93

78 - 94

69

70 - 80

100
99
45

Expert
Judgement

World Health
Organization

21 - 26

35

McLean 23 2,333 records from all hospitals
Quebec and
Ontario

Guillain-Barré
Syndrome

1983 - 1989

Phillips 28 381 records from one hospitalNova Scotia Stroke1988 - 1989

* Studies conducted in 1991. Authors chose three points in time respectively



Improving the quality of these data-
bases requires attention to several
issues:

■ Physicians and other health profes-
sionals must be fastidious in recording
relevant information, and be educated
about some of the controversies in
disease and procedure classification.
Linkage possibilities would be expanded
if both fee-for-service and non-fee-for-
service clinical encounters were
coded in the manner now accepted in
Alberta and under consideration in
Nova Scotia.

■ Epidemiologists, health records
technologists, and clinicians should
meet to address some of the areas
where current coding and classifica-
tion systems are ambiguous.

■ The quality of coding for proce-
dures and diagnoses must be
improved to the greatest extent
possible. Continuing education and
regular audits, which are already
integral to the operations of health
records departments of large hospi-
tals, must be augmented and
extended to institutions of all sizes.
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