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Abstract  Administrative data have long been used in 
psychiatric epidemiology and outcomes evaluation. 
This article examines the reliability of the recording of 
schizophrenia and depressive disorder in three Sas- 
katchewan administrative health care utilization 
datafiles. Due to their comprehensive nature, these 
datafiles have been used in a wide range of epi- 
demiologic studies. Close agreement was found be- 
tween hospital computer data and patients' charts for 
personal and demographic factors ( >  94.7%). Diag- 
nostic concordance between computerized hospital 
data and medical charts was very good for schizo- 
phrenia (94%) but poor for depressive disorder (58%). 
Appropriate physician services were identified for 60% 
and 72% of hospital discharges for schizophrenia and 
depressive disorder, respectively, and e x a c t  diagnostic 
agreement between hospital and physician datafiles 
was 62% for schizophrenia and 66% for depressive 
disorder. Appropriate provincial mental health branch 
services were found for 83% and 38% of hospital 
discharges for schizophrenia and depressive disorder, 
respectively; e x a c t  diagnostic concordance between 
these datafiles was 75% for schizophrenia and 0% for 
depressive disorder. A significant number of patients 
with major or neurotic depression appeared to be 
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wrongly coded as having depressive disorder in the 
hospital file. The differences in diagnostic agreement 
may also be partly a function of how the two conditions 
are differentially treated in the health system. These 
findings suggest that more specific and severe psychi- 
atric diagnoses are likely to be recorded accurately and 
consistently in the Saskatchewan datafiles. However, 
disorders with multiple manifestations or those for 
which there are several possible codes should be exam- 
ined with caution and ways sought to validate them. 
Attention should also be paid to which service sectors 
are involved in the treatment of specific disorders. 

Introduction 

Computerized data on hospital discharges, physician 
payment claims and case registries have long been used 
in psychiatry to investigate the etiology, treatment, and 
outcome of various disorders. The potential biases in 
such sources have been appreciated by some, but more 
commonly these data have been uncritically accepted 
as valid and reliable. Recently, linked administrative 
health care utilization datafiles have been recognized as 
a major resource in epidemiologic research; in particu- 
lar, the computer files of the Canadian province of 
Saskatchewan have been promoted [1 5] and used in 
a variety of studies [6-15]. Some researchers have 
validated their results from these datafiles [8,11, 12, 
16], but, as with most other administrative health care 
systems [17], little work has been done on their accu- 
racy and reliability from a wider perspective. 

This work examined aspects of the accuracy and 
reliability of diagnostic codes for schizophrenia and 
depressive disorder in the Saskatchewan datafiles. Two 
surgical procedures, cholecystectomy and hysterecto- 
my, and two groups of medical diagnoses, ischemic 
heart disease and chronic obstructive pulmonary 
disease, have been considered elsewhere [18-20]; the 
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procedures and specific medical diagnoses are accu- 
rately and reliably recorded in different datafiles, but 
less specific diagnoses are variable. Psychiatric diag- 
noses were included in this study because such dis- 
orders are sometimes less specific than physical ones 
and they lack usable biological markers for making 
a diagnosis. In addition, mental illnesses are a special 
group of diseases that are treated differently, both 
therapeutically and organizationally [21, 22]. 

With the resources available, it was only possible to 
include two psychiatric diagnoses in the study and they 
were selected to be as diverse as possible. Schizophrenia 
was chosen because it is a serious, chronic, and, as 
psychiatric illnesses go, more precisely defined disorder 
that would more likely involve treatment by a psychi- 
atric specialist and/or a direct service government 
agency. Depressive disorder is a less distinct diagnosis, 
more likely to be treated in a wider range of modalities 
by a broader range of medical practitioners. 

Methods 

However, individuals can refer themselves directly to specialist servi- 
ces offered by the provincial mental health branch. If an admission 
to hospital for a psychiatric condition is required, patients may be 
hospitalized in a general hospital ward, a psychiatric ward of a gen- 
eral hospital, or a psychiatric hospital. As illustrated in Table 1, 
these services often result in records for psychiatric events being 
maintained by more than one branch of Saskatchewan Health, the 
provincial health department. 

The starting point of our analysis was the identification of two 
groups of patients from information covering 1986 held in the 
datafile of the Hospital Services Branch of Saskatchewan Health. 
This file contains information about discharges from all provincial 
general hospitals. In 1986, there were 134 hospitals comprising 
6 large teaching and research hospitals situated in the province's two 
main cities providing a full range of services to residents in their 
immediate areas and acting as the ultimate referral centers for 
Saskatchewan (base hospitals), 1 large hospital offering rehabilita- 
tion facilities, 7 regional hospitals in five smaller cities serving as 
referral centers for patients from outside their immediate vicinity 
and providing hospital care to residents in their locale, and 120 
community or district hospitals of which 80% had 30 or fewer beds 
offering more limited services to their local population [2]. The year 
1986 was chosen because the research design included the use of data 
from the provincial prescription drug plan [1-3], which changed in 
July 1987 for an 18-month period so that information was not 
recorded on an individual basis during that time. 

The Canadian health care system covers medically necessary hospi- 
tal and physicians' services for all residents regardless of their ability 
to pay [23]. Most hospitals are publicly funded and physicians are 
predominantly paid from public sources on a fee-for-service basis. 
Although jointly financed by federal and provincial taxation, the 
management of the system is almost totally a provincial responsibil- 
ity, which leads to variation in the way services are provided in each 
of the ten provinces. For example, in some, prescription drugs are 
mainly provided through a provincial drug plan, whereas in others 
only the private market exists. 

As the first jurisdiction in North America to supply both hospital 
and physician services to all residents [1, 2], Saskatchewan has been 
a pioneer in providing an extensive range of publicly funded health 
care programs. Currently, the provincial government's programs 
include hospital, physician and mental health services, prescription 
drugs (including psychotropic medications), and cancer therapy. The 
accounting systems for most of these programs have been com- 
puterized for many years [1-3]. Each eligible resident (99% of the 
population of just over one million) is issued with a unique health 
services number (HSN), which is recorded in the relevant datafile 
when a service is provided [2]. 

Saskatchewan residents can receive care for psychiatric and emo- 
tional problems from private practice psychiatrists and family phys- 
icians, as well as private practice psychologists, social workers and 
assorted other counsellors. As in most of Canada, access to specialist 
care in Saskatchewan is by referral from a general practitioner. 

Patient selection criteria 

The first group of patients consisted of all individuals discharged 
from hospital in 1986 with a primary discharge diagnosis of schizo- 
phrenic psychosis [International Classification of Diseases (ICD) 
code 295] and the second group consisted of all patients with 
a primary diagnosis of nonspecific depressive disorder (ICD code 
311) [24]. Depressive disorder is defined as "states of depression, 
usually of moderate but occasionally of marked intensity, which 
have no specifically manic-depressive or other psychotic depressive 
features and which do not appear to be associated with stressful 
events or other features specified under neurotic depression". 

Since a patient could be included in each of the two groups more 
than once and individuals with several hospitalizations could un- 
duly influence the results, the first admission for each patient (desig- 
nated as the index hospitalization) was selected for analysis. For 
each patient, their sex, age, residence code (city, town, village, or 
rural), primary and secondary discharge diagnoses recorded using 
four-digit ICD codes, procedure code recorded using the Canadian 
Classification of Diagnostic, Therapeutic and Surgical Procedures 
[25], and admission and discharge dates (the former being cal- 
culated from the latter and the length of stay) were extracted 
from the hospital discharge file. These data, together with the 
dates on which provincial health service coverage began and, if 
appropriate, finished and an indicator of whether the patient had 
died, were supplied for analysis after substituting a unique dummy 

Table 1 Cross-recording of 
psychiatric events in different 
provincial datafiles 

Psychiatric event Computerized data system 

Physician Hospital Provincial 
service discharge mental health 
claim branch 

Physician office visit Yes - 
Hospitalization: general ward Yes Yes 
Hospitalization: psychiatric ward Possibly a Yes 
Hospitalization: psychiatric hospital Possibly a - 
Provincial mental health service - - 

Yes 
Yes 
Yes 

a Dependent upon whether the physician was salaried or worked on a fee-for-service basis 



identification number for the HSN. Three methods were used to 
evaluate the accuracy and reliability of the health datafile informa- 
tion: external consistency (comparing with hospital medical charts), 
internal consistency (comparing hospital, physician service, and 
mental health datafiles), and contextual consistency. 

External consistency 

Ideally, all the patients' medical charts would have been used in the 
comparison with the hospital computer data, but it was only finan- 
cially possible to abstract around 200 cases from each diagnostic 
group. Since the base and regional hospitals were more readily 
accessible than small hospitals in rural communities, random sam- 
ples of patients with schizophrenia or depressive disorder were 
selected only from individuals discharged from these hospitals. 

Using a form developed by two of the authors (N.S.B.R. and 
E.M.), information fi'om the charts was collected by health records 
abstractors specially employed by Saskatchewan Health. The ab- 
stractors were trained in the use of the form, and a small pilot 
exercise was performed to test it. Some minor changes were sub- 
sequently made, but these did not make the pilot forms incompatible 
with the main set. The form included checks about the agreement 
between computer data and chart information with regard to the 
patient's demographics and discharge date. In addition, the abstrac- 
tors were required to provide an exact copy of the discharge diag- 
noses for the index hospitalization. Recoding of the diagnoses was 
done by the principal researcher (N.S.B.R.) from the completed 
forms without reference to the computer data to avoid bias. Each 
form included the relevant dummy patient identification to enable 
linkage of chart information with data from the hospital discharge file. 
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Information in the file includes patient, service, and diagnostic data, 
the latter being recorded using four-digit ICD codes up to 1985 and 
five-digit Diagnostic and Statistical Manual of Mental Disorders, 
Third Revision (DSM-III) [26] codes subsequently. For both schizo- 
phrenia and depressive disorder, there are equivalent codes in both 
the ICD and DSM-III systems. MHSB data covering hospitaliz- 
ation services can also be linked with the hospital data using the 
HSN and, for both patient groups, this file was searched for services 
with the same diagnostic codes. Again, if more than one service was 
found, the one closest to the index admission date was used. The 
agreement between diagnoses in the hospital and MHSB files was 
evaluated at the three-digit level. 

Contextual consistency 

Internal consistency may also be examined by exploring contextual 
information in the hospital discharge, physician service, and pre- 
scription drug plan datafiles associated with the two diagnoses. For 
the two periods between the beginning of 1984 and a patient's index 
admission date in 1986 and between their discharge date and the end 
of 1987, the hospital and physician service files were searched and 
counts made of ICD codes for nonorganic psychoses (295-299) for 
each schizophrenia patient and the depressive disorder code (311) for 
each depressive disorder patient. For both groups of patients, counts 
were also made of prescriptions for antidepressants, neuroleptics, 
benzodiazepines, other sedative-hypnotics, and lithium recorded in 
the drug plan datafile between the beginning of 1984 and admission 
and between discharge and the end of June 1987 (individual drug 
data were not available for the second half of 1987). 

Internal consistency 

The second way in which the reliability of information about the 
patients was evaluated involved internal comparisons of data from 
the hospital discharge file with data from the physician service claim 
file and from the files of the provincial mental health branch. Data 
on publicly funded, private practice medical services are recorded by 
the Medical Care Insurance Branch (MCIB), since this is the section 
of Saskatchewan Health to which physicians submit claims for their 
services in order to get paid. The MCIB is the custodian of the 
physician claims datafile, each record of which contains the patient's 
HSN, the physician's identification number, the service date and 
code, and the diagnostic code (three-digit ICD). The physician's fee 
is not related to the diagnosis but to the service provided. Service 
codes and a fee for each code have been established by the MCIB in 
consultation with the Saskatchewan Medical Association. Since the 
payment is for the service, there is no particular financial incentive to 
record any diagnosis more than another. 

A physician's payment claim for work performed in a hospital that 
is recorded in the MCIB datafile may be linked to the same patient's 
hospital data by the HSN. Therefore, for both groups of patients, the 
physician claims file was searched for services with matching HSNs 
and dates and a diagnostic code from the ICD "Mental Disorders" 
chapter, excluding mental retardation codes (317-319). If more than 
one physician service was found for a patient, the one closest to the 
index admission date was selected and linked with the hospital 
discharge data. The agreement between diagnoses at the three-digit 
level from the two files was quantified. 

Patients may also receive service for psychiatric disorders from 
clinicians directly employed by the Mental Health Services Branch 
(MHSB) of Saskatchewan Health. The MHSB oversees mental 
health services directly provided by the provincial government, and 
all eligible residents may receive the benefits of these services 
[21, 22]. Data in the computer files of the MHSB cover all inpatients 
treated in psychiatric facilities and general hospital psychiatric units, 
as well as alI outpatient clients treated by MHSB staff (Table 1). 

Results 

The numbers of patients discharged at least once from 
Saskatchewan hospitals in 1986 with primary diag- 
noses of schizophrenia or depressive disorder were 646 
and 828, respectively. The calendar months of the ad- 
mission dates in each group were examined to assess 
whether there was any bias towards the early part of 
the year resulting from the method of selecting the 
index hospitalization, but none was evident. 

The proportions of males in the schizophrenia and 
depressive disorder groups were 53.7% and 30.4%, 
respectively. The age distributions of the two patient 
groups are shown in Figs. 1 and 2; the median ages and 
ranges of the male and female schizophrenia patients 
were 34 years (14-85) and 45 years (15-85), respective- 
ly, while for the depressive disorder patients they were 
57 years (13-94) and 60 years (10-96), respectively. 

The distributions of days in hospital were highly 
positively skewed, the medians and ranges for the 
schizophrenia and depressive disorder groups being 
15 days (1-1371) and 9 days (1-567), respectively. 
The proportion of patients for whom no hospital pro- 
cedure was recorded was 71.1% in the schizophrenia 
group and 80.6% in the depressive disorder group. 
Almost 3 % of the schizophrenia patients had a proced- 
ure code indicating that a psychiatric commitment 
evaluation had been performed and just over 4% in 
both groups had electroconvulsive therapy. Consider- 
ably larger proportions had a chest X-ray (18.1% 
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Fig. 1 Age distribution of the 646 schizophrenia patients 
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Fig. 2 Age distribution of the 828 depressive disorder patients 

of the schizophrenia and 7.4% of the depressive dis- 
order patients). 

External consistency: hospital data 
and medical chart concordance 

Of the 646 schizophrenia and 828 depressive disorder 
discharges, 565 (87.5%) and 352 (42.5%), respectively, 
were from base or regional hospitals. Random samples 
of 225 schizophrenia and 235 depressive disorder 
patients were chosen for abstraction, but it was not 
possible to obtain access to the charts of psychiatric 
patients admitted to three regional hospitals, which 
decreased the sample sizes to 135 and 156, respectively. 

The charts of four other schizophrenia patients could 
not be accessed, further reducing the schizophrenia 
sample to 131. 

The sex distributions of both samples were virtually 
identical to those of the populations from which they 
were drawn, the proportions of males in the two sam- 
ples being 53.4% and 30.1%, respectively. With the 
exception of male schizophrenia patients, whose me- 
dian age was 34 years, the median ages of the abstrac- 
tion subsamples were lower than those of the popula- 
tions from which they were taken (female schizophrenia 
patients: 39 years; male and female depressive disorder 
patients: 43 and 51 years, respectively). The rates of 
agreement between hospital computer data and chart 
information l%r chart number, first and last names, 
HSN, sex, birth month and year, residence location, 
and discharge date were all 94.7% or more. 

There was exact agreement between primary hospi- 
tal and chart discharge diagnoses for 101 (77.1%) of the 
131 schizophrenia patients at the ICD four-digit level 
(Table 2) and for 123 (93.9%) at the three-digit level; the 
value of kappa [27] calculated from Table 2 was 0.76, 
indicating good concordance. Nevertheless, eight pa- 
tients had nonschizophrenic chart diagnoses, one of 
whom was recorded as having multiple sclerosis. 

Similar comparative data for the patients with de- 
pressive disorder are shown in Table 3. There was exact 
concordance for only 91 patients (58.3%), which im- 
plies only chance agreement, although 146 (93.6%) had 
some form of "depression." A chart diagnosis of chro- 
nic, major, or endogenous depression was recorded for 
40 patients (25.6%), depressive reaction or dysthymia 
(neurotic depression) for 9 patients (5.8%), and depres- 
sive adjustment disorder for 4 patients (2.6%). Three 
patients (1.9%) had "attempted suicide" as their princi- 
pal chart diagnosis. 

Internal consistency: hospital, physician 
and mental health datafiles agreement 

A physician service claim with one of the mental dis- 
order diagnoses and a service date during the hospi- 
talization was found for 385 (59.6%) of the 646 
schizophrenia patients (88.6% with service on the ad- 
mission date or the next day). Exact concordance be- 
tween physician service and primary hospital discharge 
diagnoses (at the ICD three-digit level) was recorded 
for 238 (61.8%) of these patients (Table 4). MHSB 
hospitalizations with an appropriate diagnosis and 
date were identified for 539 (83.4%) of the schizo- 
phrenia patients (98.5% with service on the same or 
following day), and Table 4 shows the MHSB diag- 
noses for these patients; exact concordance was found 
for 406 (75.3%), which was regarded as good. 

Physician services with a mental disorder diagnosis 
and a date during the hospitalization period were 
found for 596 (72.0%) of the 828 depressive disorder 
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Table 2 Schizophrenia patients - concordance between chart and hospital primary discharge diagnoses (~ = 131). Exact concordance: 
four-digit level, 101 (77.1%); three-digit level, 123 (93.9%); kappa = 0.76 

Chart diagnosis Hospital primary diagnosis 
Schizophrenic psychosis 

ICD Simple Paranoid Acute Residual Schizoaffective Unspecified Total 
code episode 

295.0 295.3 295.4 295.6 295.7 295.9 

Schizophrenic psychosis 
Hebephrenic type 295.1 - - 1 1 
Paranoid type 295.3 - 33 1 - 2 36 
Residual schizophrenia 295.6 - i - 17 2 20 
Schizoaffective type 295.7 - - 37 2 39 
Unspecified 295.9 4 3 6 - 14 27 

All schizophrenia 295 38 3 24 37 21 123 
Other diagnoses 1 2 1 1 1 2 8 

Table 3 Depressive disorder 
patients - concordance between 
chart and hospital primary 
discharge diagnoses (n = 156) 

Chart diagnosis ~ ICD code l~ % 

Manic-depressive psychosis, depressed type 
(chronic, major, or endogenous depression) 

Manic-depressive psychosis, circular type, mixed 
(mixed bipolar disorder) 

Manic-depressive psychosis, other & unspecified 
(manic-depressive disorder) 

Neurotic depression (depressive reaction; dysthymia) 
Depressive adjustment reaction 

(depressive adjustment disorder 
Depressive disorder (depression) 
Personality disorder 
"Attempted suicide" 
Other diagnosis 

296.1 40 25.6 

296.4 1 0.6 

296.6 1 0.6 

300.4 9 5.8 
309 4 2.6 

311 91 58.3 
301 3 1.9 

3 1.9 
4 2.6 

a Terms in parentheses are alternatives used in the charts 

Table 4 Schizophrenia patients 
- physician service claim and 
provincial mental health branch 
diagnoses 

Diagnostic category [CD 
code 

Schizophrenic psychoses 295 
Affective psychoses 296 
Paranoid states 297 
Other nonorganic psychoses 298 
Neurotic disorders 300 
Personality disorders 301 
Depressive disorder 311 
Alcohol and drug problems 303, 304 
Other mental health diagnoses 
Observation and evaluation for V71 

suspected conditions 
Other V-codes 

Total 

Physician Provincial 
service claim mental health branch 

n % n % 

238 61.8 406 75.3 
29 7.5 32 5.9 
12 3.1 7 1.3 
25 6.5 17 3.2 
30 7.8 13 2.4 
9 2.3 3 0.6 

25 6.5 
13 3.4 9 1.7 
4 1.0 9 1.7 

- - 36 6.7 

- 7 1 . 3  

385 100.0 539 100.0 

pa t i en t s  (93.1% with service on  admis s ion  or the next  
day). Exac t  c o n c o r d a n c e  be tween  phys ic ian  service a nd  
p r i m a r y  hosp i ta l  d ischarge  d iagnoses  was o b t a i n e d  for 
395 (66.3%) of the pa t i en t s  (Table  5). M H S B  hospi ta l iz-  

a t ions  with the selected d iagnoses  a nd  a p p r o p r i a t e  
dates  were ident if ied for 312 (37.7%) of the depressive 
d i sorder  pa t ien ts  (91.3% with service on  the same or 
fo l lowing day), and  the d iagnoses  for these pa t ien ts  are 
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Table 5 Depressive disorder 
patients physician service 
claim and provincial mental 
health branch diagnoses 

Diagnostic category ICD 
code 

Physician 
service claim 

Provincial 
mental health branch 

n % n % 

5 1.6 
224 71.8 

6 1.9 
40 12.8 

4 1.3 

13 4.2 
7 2.2 
9 2.9 

Schizophrenic psychoses 295 13 2.2 
Affective psychoses 296 59 9.9 
Other nonorganic psychoses 297, 298 9 1.5 
Neurotic disorders 300 80 13.4 
Personality disorders 301 i 1 1.8 
Adjustment reaction 309 15 2.5 
Depressive disorder 311 395 66.3 
Alcohol and drug problems 303, 304 1t 1.8 
Other mental health diagnoses 3 0.5 
Observation and evaluation for V71 - 

suspected conditions 
Other V-codes 4 1.3 

Total 596 100.0 312 100.0 

Table 6 Schizophrenia patients 
- psychiatric diagnoses and 
prescriptions between January 
1984 and admission and 
between discharge and 
December 1987" 

Diagnoses and prescriptions Before admission After discharge 

n % n % 

Physician service datafile: 
Schizophrenic psychoses (ICD 295) 424 65.6 
Affective psychoses (ICD 296) 160 24.8 
Paranoid states (ICD 297) 73 11.3 
Other nonorganic psychoses (ICD 298) 160 24.8 

Hospital discharge datafile: 
Schizophrenic psychoses (ICD 295) 263 40.7 
Affective psychoses (ICD 296) 74 11.5 
Paranoid states (ICD 297) 17 2.6 
Other nonorganic psychoses (ICD 298) 27 4.2 

Prescription drug plan datafile: 
Antidepressants 215 33.3 
Neuroleptics 495 76.6 
Lithium 81 12.5 
Benzodiazepines 272 42.1 
Other sedative-hypnotics 110 17.0 

429 66.4 
127 19.7 
52 8.0 

127 19.7 

312 48.3 
61 9.4 
11 1.7 
14 2.2 

162 25.1 
502 77.7 
63 9.8 

182 28.2 
98 15.2 

~The "after discharge" period for the prescription drug plan data is to the end of June 1987 

presented in Table 5. None of the MHSB records had 
a diagnostic code of 311. 

Contextual consistency of hospital, physician, 
and prescription drug datafiles 

Information about events occurring between the 
start of 1984 and the patient's admission and be- 
tween discharge and the end of 1987 (end of June 
1987 for prescription data) in the schizophrenia 
group is shown in Table 6. In both hospital dis- 
charge and physician service data, the proportions of 
patients receiving services for affective psychoses, para- 
noid states, or other nonorganic psychoses were up to 
five percentage points lower in the posthospitalization 

period, whereas the proportion with schizophrenic psy- 
chosis was higher in this period. The proportion of 
individuals receiving neuroleptics was marginally 
greater in the posthospitalization period, but those for 
the other types of drugs, especially benzodiazepines, 
declined. 

The proportions of depressive disorder patients re- 
ceiving antidepressants and lithium were higher after 
hospitalization, 72.9% and 7.5% respectively, than in 
the preadmission period, 66.2% and 6.6%, respectively 
(data not shown). However, the proportions receiving 
drugs in the other three groups were lower in the 
posthospitalization period, with the largest difference 
being in benzodiazepines (neuroleptics: 30.0% to 
24.2%; benzodiazepines: 69.8% to 50.4%; other seda- 
tive-hypnotics: 18.5% to 16.8%). 
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Discussion 

The validity of administrative datafiles like those of the 
Saskatchewan health system may be investigated in 
more than one way. We started with hospitalizations 
because data about them were expected to be more 
accurately recorded since there is greater rigor in the 
capture and recording of data in hospitals than in 
physicians' offices [-17]. Due to limited resources, we 
were unable to proceed from medical charts to the 
hospital data, which would have allowed us to calculate 
estimates of sensitivity and specificity. 

It is important to understand that this work was not 
an evaluation of the accuracy and reliability of the 
diagnostic abilities of physicians but of the information 
recorded in the provincial health care utilization 
datafiles. There has been increased use of the Sas- 
katchewan health care datafiles for research purposes, 
often without external validation, which makes an 
evaluation of their accuracy and reliability critical. In 
retrospect, the choice of depressive disorder may not 
have been the most useful one, since we would not 
expect anyone to rely solely on health care utilization 
datafiles to study the epidemiology of nonspecific psy- 
chiatric disorders. Nevertheless, our investigation did 
allow us to compare the reliability of the recording of 
a more specific psychiatric disorder with that of a non- 
specific condition, which is of value. 

In any health care utilization data system, many 
individuals with a variety of qualifications and training 
are involved in the recording of information, and it is 
not surprising that errors occur, especially with trans- 
positions of numbers; it is imperative that they be kept 
to a minimum. However, the value of a data system as 
a resource for epidemiologic research depends not only 
on the accuracy of the recording of information, but 
also on the internal consistency of the data [17]. There- 
fore, this study included comparisons within and 
between datafiles and comparisons with external in- 
formation. 

The examination of the medical charts of reasonably 
representative samples of patients discharged from base 
or regional hospitals showed that, for both diagnostic 
groups, there was close agreement between charts and 
hospital computer data on personal and demographic 
factors (>94.7%). This concordance is comparable 
with those from random samples of Medicaid and 
Medicare patients [28], although that study was not 
limited to teaching centers and larger receiving hospi- 
tals. 

In comparisons with hospital discharge computer 
data, appropriate physician service claims were identi- 
fied for 59.6% of the schizophrenia patients, and exact 
concordance between hospital and physician service 
diagnoses occurred in 61.8% of these record pairs, 
which is little more than chance agreement (Table 4). 
However, appropriate MHSB hospitalization records 

were identified for a higher proportion of patients 
(83.4%), with exact diagnostic concordance being re- 
corded for 75.3%. From 1985 onwards, MHSB diag- 
noses have been coded using DSM-III, but this should 
not cause a problem because there is a direct corres- 
pondence between the three-digit codes of ICD and 
DSM-III for both of the study diagnoses. The higher 
rate of matching records between hospital discharge 
and MHSB files and the higher diagnostic concordance 
are not surprising given the large role played by the 
MHSB in treating schizophrenia, as demonstrated by 
the fact that 61.6% of the schizophrenia patients were 
registered MHSB clients in 1986. 

A comparison of hospital data with external chart 
information (Table 2) showed a high degree of accuracy 
in the diagnostic code, with 77.1% and 93.9% being 
correctly coded at the ICD four- and three-digit levels, 
respectively; the latter figure is comparable with that of 
89.7% for psychosis (codes 295 to 298) obtained in an 
assessment of the reliability of psychiatric diagnoses 
recorded in the New York City Medicaid system [29]. 
These results suggested that the coding of chronic psy- 
chiatric illnesses is accurate. They also illustrated the 
benefit, if not the necessity, of including MHSB data in 
linkage studies of these conditions, as others have 
found [7]. 

On the other hand, the addition of MHSB data in the 
analysis of the depressive disorder patients appears to 
be more confusing than clarifying. Appropriate phys- 
ician service claims were identified for 72.0% of these 
patients and exact diagnostic concordance was found 
for 66.3%, which again is little more than chance agree- 
ment (Table 5), whereas appropriate MHSB hospitaliz- 
ation records were located for only 37.7% of the pa- 
tients and none had a diagnostic code of 311, even 
though the meaning of this code is the same in both 
ICD and DSM-III. However, 54.2% of the patients 
with a matched MHSB record had a diagnostic code of 
296.2, which in DSM-III is a single episode of major 
depression, 11.2% had a code of 296.3 (recurrent major 
depression), and 11.5%, a code of 300.4 (neurotic de- 
pression or dysthymia). These DSM-III codes do not 
adequately correspond with ICD codes; the closest 
match for DSM-III 296.2 and 296.3 is ICD 296.1 
(manic-depressive psychosis, depressed type), which in- 
cludes unipolar depression. This suggests that many 
patients may have been wrongly coded as having a de- 
pressive disorder or nonspecific depression when they 
really had major, chronic, or neurotic depression. The 
results of the chart abstraction (Table 3), where 25.6% 
had a chart diagnosis of major, chronic, or endogenous 
depression and 5.8%, one of neurotic depression, 
strongly supported this conclusion. 

While comparisons between datafiles are vital to 
substantiate their internal consistency and compari- 
sons with medical charts are important to establish 
external consistency, context analyses are also rel- 
evant. These can take a variety of forms including the 
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identification of "logically time-sequenced relation- 
ships" [30] between events that should or should not 
occur before or after a hospitalization (e.g., physician 
services for gynecologic disorders should precede an 
admission for a hysterectomy but should rarely occur 
afterwards), which have been used with success pre- 
viously [18,20,31,32]. Our results confirmed that 
schizophrenia patients consume a high level of health 
care services and, due to the chronic nature of their 
disease, do so both before and after their index hospi- 
talization (Table 6). The proportions of schizophrenia 
patients receiving neuroleptics and depressive disorder 
patients receiving antidepressants in the posthospitaliz- 
ation period were marginally greater than the corres- 
ponding figures in the preadmission period. In addi- 
tion, both diagnostic groups exhibited a sharp decline 
in the use of benzodiazepines between the pre- and 
post-hospitalization periods, which suggests that the 
guidelines for more appropriate prescribing of these 
drugs may be being followed. 

Little use has been made of the Saskatchewan health 
care datafiles for the study of psychiatric disorders, in 
spite of work in the 1970s advocating their usefulness 
for service delivery evaluation [4, 5]. In 1987, BaNker 
[7] used the MHSB and prescription drug plan 
datafiles to evaluate the efficacy of neuroleptics in pre- 
venting the readmission to hospital of patients with 
schizophrenia during a 2-year period. By using the 
MHSB datafile to identify patients hospitalized for 
schizophrenia, the study focused on more severely ill 
patients. In our data, patients with a diagnosis of 
schizophrenia in both the hospital and MHSB files had 
the same readmission rate as those with a diagnosis of 
schizophrenia in the hospital file only (48%), but the 
rate of use of neuroleptics in the 2 years after hospitaliz- 
ation in the former group (80.3%) was significantly 
greater (P < 0.05) than that in the latter group (73.3%). 
A different picture of the efficacy of these drugs may 
have emerged if the patients had been identified from 
the hospital datafile. 

Much of the evidence for and against an association 
between [3-blocker therapy and depression is based on 
studies using drug database information alone (with 
antidepressant use as a marker for depression) [10, 
33, 34] or in combination with physician service claim 
diagnoses [35, 36], including data from Saskatchewan 
[10,35, 36]. The work of Thiessen et al. [10] in 1990 
showed that the incidence of concurrent antidepressant 
use was significantly higher in [3-blocker users when 
compared with a reference group receiving no [3- 
blockers (relative risk 2.6; 95% confidence interval 
2.3-3.0), but the study was based entirely on data from 
the prescription drug plan and, therefore, no evaluation 
of diagnoses was performed. Diagnostic data from the 
physician claims datafile have been included in more 
recent work [35, 36]. In cohorts of patients dispensed 
[3-blockers, anti-hypertensives, or diuretics concurrent- 
ly with antidepressants, the proportion with a phys- 

ician service claim with a diagnosis of "depression" 
ranged from only 18% to 31% [35]. In our data, 66% 
of patients with depressive disorder severe enough to 
require hospitalization were dispensed antidepressants 
before admission and 73% received them after dis- 
charge and, in the 72% of hospitalizations for which 
a physician claim was identified, there was diagnostic 
agreement in only 66% of the cases. These results 
indicated the inadequacy of using health care utiliz- 
ation datafiles alone to identify patients with "depres- 
sion." 

In conclusion, this analysis showed that, for schizo- 
phrenia (a chronic psychiatric illness), the concordance 
between hospital data and chart information was good; 
that there was little more than chance diagnostic agree- 
ment between hospital discharge and physician service 
data (where appropriate claims were identified), al- 
though the consistency was much better between hospi- 
tal and MHSB data; that the contextual setting was 
clinically realistic. However, for a more varied psychi- 
atric illness (depressive disorder), the results were, not 
surprisingly, much poorer, possibly because there are at 
least four three-digit ICD codes (296, 298,300 and 311) 
under which "depression" may be coded, most with 
several fourth-digit subcodes. In addition, the availabil- 
ity of more specific codes in DSM-III in the MHSB 
data may have added to the problem. We emphasize 
again that this is an evaluation of the reliability of 
information in the Saskatchewan administrative health 
care utilization datafiles, which represent how patients 
were treated, irrespective of whether the diagnosis was 
accurate and met "gold standard" criteria, which is of 
importance to applied researchers [29]. 

Although the reliability of data relating to schizo- 
phrenia and depressive disorder is not necessarily gen- 
eralizable to other psychiatric diagnoses, these findings 
suggest that researchers considering the use of the Sas- 
katchewan datafiles for epidemiologic studies of psy- 
chiatric disorders are likely to obtain valid results for 
more specific, chronic illnesses as long as they include 
the use of the MHSB datafiles in their analysis. How- 
ever, results for disorders, whether psychiatric or not, 
for which there are multiple, potential diagnostic codes 
should be examined with caution and ways to validate 
them, either by cross reference with other data or ex- 
ternal information, must be sought. Attention should 
also be paid to which service sectors are involved in the 
treatment. Within these limitations, greater use should 
be made of the Saskatchewan datafiles for the epi- 
demiologic study of psychiatric disorders in a large, 
defined, representative population. 
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