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REGISTRY EVALUATION METHODS: A REVIEW AND CASE STUDY!

JACK GOLDBERG, HENRY M. GELFAND anp PAUL S. LEVY

The great proliferation of disease regis-
ters is a relatively recent phenomenon.
During the 18th century and the first half
of the 19th century there were few disease
registers; the early leprosy registry in
Norway (1) and several tuberculosis reg-
istries (2, 3) are notable. An increase in
the number of disease registries began in
the 1950%s as a result of two interrelated
factors: 1) the increasing concern with
chronic disease, and 2) the failure of the
traditional methods of infectious disease
epidemiology to provide an adequate
framework for the study of chronic dis-
ease. The increasingly widespread estab-
lishment and use of disease registries is
most pronounced in the field of cancer ep-
idemiology. For example, the third vol-
ume of Cancer Incidence in Five Conti-
nents (4) presents data drawn from 78
population-based cancer registries. Other
conditions, such as blindness (5), mental
illness (6), rheumatic fever (7), burns (8),
heart disease (9), child abuse (10}, and
trauma (11), have all been subjected re-
cently to the registry approach. The wide-
spread availability of computer resources
has contributed to this trend.

While registries provide an excellent
mechanism for studying the distribution
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and pattern of disease, their usefulness is
governed by the quality (as well as the
quantity) of data they contain. To date, no
systematic analysis of the methods which
would be useful in evaluating the quality
of registry data has been offered. This re-
view has four objectives: 1) to describe
disease registries in terms of definitions,
types, uses and problems, 2) to outline a
framework for the evaluation of registry
data, 3) to critically review and classify
studies which describe registry data sys-
tems or utilize registry data, and 4) to
present a case study evaluating the qual-
ity of data in the Illinois Trauma Reg-

istry.
THE CONCEFT OF DISEASE REGISTRIES
Definitions

A number of definitions have been
suggested for the word “registry.” One
dictionary (12) defines the verb “to regis-
ter” as meaning: “to set down (facts,
names, etc.) formally in writing; to enter
or record in a precise manner.” Bellows
(13), in her classic paper on case registers,
defines registries as “a system of record-
ing frequently used in the general field of
public health which serves as a device for
the administration of programs concerned
with the longterm care, follow-up or ob-
servation of individual cases ... (with
their single distinguishing feature being)
that changes in status of cases are re-
corded over a period of time.” Brooke (14)
in a recent monograph for the World
Health OrganiZation defines a register as
“a file of documents containing uniform
information about individual persons, col-
lected in a systematic and comprehensive
way, in order to serve a predetermined
purpose.” The main difference between




Val. 2, 1980
rinted in U.S.A.

STUDY!

" 1sefulness is
well as the
. To date, no
thods which
r the quality
red. This re-

to describe
' definitions,
to outline a
1 of registry
and classify
ry data sys-
3, and 4) to
ng the qual-
‘rauma Reg-

EGISTRIES

have been
ristry.” One
rb “to regis-
lown (facts,
ing; to enter
er.” Bellows
15e registers,
m of record-
neral field of
; a device for
ns concerned
Jw-up or ob-
as ... (with
:ature being)
:\ases are re-
' Brooke (14)
> the World
a register as
ing uniform
persons, col-
mprehensive
‘edetermined
nce between

REGISTRY EVALUATION METHODS 211

the latter two definitions is that Bellows
emphasizes the use of registers for pro-
gram administration and patient follow-
up, while Brooke focuses on the uniformity
and comprehensiveness of data collection.

Types

Several registry typologies have been
proposed based on the uses to be made of
the data. Weddell (15) classifies all regis-
tries (not just those for diseases) into
seven types: registers used in preven-
tive medicine, disease-specific registers,
treatment registers, aftercare registers,
at risk registers, registers for prospective
studies, and specific information regis-
ters. Amsel (16) suggests that registries
can be categorized as either clinical or re-
search, the key distinction being that re-
search registers anticipate no clinical in-
tervention and therefore “case reporting
then reflects the natural history of a con-
dition.” While both Weddell’s and Amsel’s
classification systems are useful, they are
limited because they fail to recognize that
potential registry uses are related to the
sources of registry data.

Pedersen (17), rather than approaching
registry classification by use, attempted
to classify registries by their sources of
data. He proposed three types of registries
(specifically for cancer): local hospital reg-
istries, central registries, and popula-
tion-based registries. The characteristics
of each of these types are as follows:

1} The local hospital regisiry serves
just one hospital and is a file of all pa-
tients seen at that hospital with a particu-
lar disease. Its function is to ensure com-
plete and accurate data on diagnosis and
treatment and its primary use would be in
preparing a detailed statistical profile for
cases of a specific disease.

2) The central registry is analogous to
the local hospital registry, but it includes
a selected group of hospitals in a region.
Its chief function is to supply data on di-
agnosis and treatment for the hospitals
involved. The combining of several local

hospital registries provides a sufficient
number of cases for a more detailed
breakdown of data into subgroups for
analysis; central registries are particu-
larly valuable for comparing end results
among different therapeutic regimens.

3) The population-based regisiry repre-
sents an attempt to collect detailed infor-
mation about all new cases of a disease in
a population of known size and composi-
tion. Its essential feature is the effort to
account for all diagnosed cases of a spe-
cific disease, whether in hospital or not,
and its specific use is to determine the
risk of disease in a population.

Uses

Registry data have been used for a wide
variety of purposes. Brooke (14) has sur-
veyed many of the registers currently
functioning and has identified eight
major purposes:

1) Identification of individuals—to
provide the physician with access to a
large number of individuals with a par-
ticular condition.

2) Immediate protection of the indi-
vidual—to make readily available infor-
mation on cases which can be vital in
the event of an emergency.

3) Surveillance—to help ensure that
medication is received and taken for con-
ditions which require long-term treat-
ment.

4) Epidemiology—to provide a basis for
estimating incidence and prevalence
rates for a defined population.

5) Planning, operation and evaluation of
service—to make it possible to calculate
estimates of need for services and to
evaluate program efficiency and effec-
tiveness.

6) Evaluation of treatmeni—to provide
the basis for calculating the efficacy of
various therapeutic techniques.

7) Reséarch—to permit the natural
history of a condition to be followed and to
attempt to identify etiology.

8) Education—to assist in educating
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physicians by sharpening their diagnostic
skills in identifying cases.

Problems

While registries may serve a wide vari-
ety of uses, there are many problems as-
sociated with their establishment and
maintenance. Foremost among these is
the expense of operating a registry. As
early as 1956, Haenszel and Hon (18)
noted that the primary concern in estab-
lishing a central cancer registry should be
cost: “Follow-up of surviving patients at
annual intervals contributes to the
total cost, but maintenance of central files
for elimination of duplicates, follow-back
for incomplete or missing data, resolution
of contradictory information, revision of
coded data to meet changing concepts,
and tabulations for routine, periodic re-
ports all entail sizable expenditures.”

A second major problem is organization
and staffing. For central registries, and
even more so for population-based regis-
tries, major impediments include the dif-
ficulties encountered in developing co-
operative agreements, defining goals
and objectives, identifying staff and fund-
ing sources, and specifying the computer
resources available. The staffing problem
is especially important; most registries
will, at the very least, require three types
of personnel: research support staff, com-
puter specialists, and data ascertainment
staff. The research support staff are those
individuals (biostatisticians, epidemi-
ologists, clinicians, health planners) who
determine the variables to be collected
and the analyses which will be conducted.
Computer specialists design the system
for data entry, storage and retrieval;
recurrent concerns for registry computer
specialists are that the data bank be se-
cure, that the computer system be flexible
enough to handle a large quantity of fol-
low-up information, and that the data
can be interfaced with a statistical
analysis system. Data ascertainment per-
sonnel are those who identify, code and

enter cases. The need to adequately train
and maintain this level of staff is basic for
the smooth functioning of a registry.

The third problem with which all regis-
tries must deal is the quality of registry
data. Several authors (19—22) have noted
that insufficient attention has been given
to the quality of the information which
registries collect. The need for stringent
methods to assure data quality has been
underscored by Brooke (14): “Every year
an enormous quantity of medical statis-
tics is compiled and published, and very
little is known about the quality of the
data on which these statistics are based.
However, since many theories and even
expensive research projects are estab-
lished on the basis of statistical findings,
it is important that their quality should
be as high as possible.”

EVALUATION OF REGISTRY DATA

Two fundamental concerns should gov-
ern the evaluation of registry data: com-
pleteness and validity. The completeness
of data is defined as the proportion of all
cases in the target population which ap-
pear in the registry database. If a registry
is population-based then all diagnosed
cases of a disease for a defined population
theoretically appear in it. For local and
central registries, all cases of the disease
seen at the reporting source should be in-
cluded. If completeness is not guaranteed
(and it rarely can be), it is necessary to
identify those factors which are related to
the selectivity of case inclusion. The re-
sult of systematic bias in case reporting is
the calculation of misleading rates of dis-
ease. For example, if a registry is 60 per
cent complete and the data which are
missing come from a random group of
cases, the extent of disease will be under-
estimated, but the underestimation will
be the same for all patient subgroups.
However, if the missing data are concen-
trated on one case characteristic (for in-
stance, the least severe cases), the error in
the calculation of rates would be com-
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be underestimated as before, but, in addi-
tion, the relative frequency of severe cases
would be overestimated.

Validity is the second essential compo-
nent in assessing the quality of registry
data. In this context validity may be de-
fined as the percentage of cases in the reg-
istry with a given characteristic (e.g.,
age, sex, disease type) which “truly” has
this attribute. In practice, it is the per-
centage of agreement between registry
data and an independent source objec-
tively measuring the same variable. The
need for registry data with a high degree
of validity is obvious; case ascertainment
may be nearly complete, but the registry
may contain a high percentage of infor-
mation which is incorrect. Once again,
the importance of differentiating between
random errors and systematic errors must
be stressed.

The following is an attempt to classify
registry data evaluation methods in
terms of completeness and validity. This
review is not exhaustive; our approach is
selective, to present a representative
sample for a wide variety of disease regis-
tries.

Completeness

The completeness of case ascertain-
ment has been measured by four distinct
methods:

Death certificate method. In this ap-
proach, completeness is defined as the
proportion of registered cases which have
not been first identified by death certifi-
cate. The rationale is that if cases are
found by death certificate, they have
eluded prior registration and represent
incomplete reporting. This method is
commonly applied to cancer registries (4,
23, 24) and recently has been used for a
stroke (25) and a myocardial infarction
(26) registry.

The death certificate method is rela-
tively inexpensive because independent
data collection for the specific purpose of
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registry evaluation is not necessary.
However, the method is not sensitive in
the instance of diseases which have low
case fatality rates. Even for cancer, the
method would fail to identify many cases
in diagnostic categories which are not
uniformly fatal.

Independent case ascertainment meth-
od. By comparing the number of cases
found in the registry with that ascer-
tained in an independent survey, a
measure of completeness can be derived.
Registries for cancer (27), myocardial
infarction (26), blindness (5), and rheu-
matic fever (28) have been evaluated in
this fashion. A variant of this technique is
the intensive survey of a single hospital
or small area, the development of com-
pleteness estimates for this sample, and
then the extrapolation of the results to
the total registry.

Independent case ascertainment is
perhaps the most definitive method for
determining registry completeness. The
value of this method is greatly enhanced
if an attempt is made to link cases iden-
tified in the survey with cases appearing
in the registry; the subsequent examina-
tion of case selection bias is then easily
accomplished. However, the expense of
this approach often prevents its use for
large registry systems. Even for small reg-
istries the intensity and care with which
the survey is conducted will directly affect
both the results and the costs.

Historic data method. In this method a
comparison is made of an “expected”
number of cases with that observed in the
registry. The expected number is calcu-
lated by applying a known incidence or
prevalence rate (derived from a demo-
graphically similar population) to the reg-
istry population. The difference between
the expected and observed rates is a rough
measure of regiStry completeness. This
approach has been used by Saxén et al.
(29) on a registry of congenital malforma-
tions and by Brennan and Knox (30) on a
blindness registry.
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The historic data method, while rapid
and inexpensive, is a relatively crude
technique for developing estimates of reg-
istry completeness. At a conceptual
level, it is flawed because the expected
rates (which form the basis for estimating
completeness) are not independently de-
rived from the study population. This
method permits the possibility that a
truly low incidence rate will be mistaken
for a low degree of registry completeness.
Also, this method does not permit exami-
nation of the possible biasing factors in
case selection.

Simulation method. This approach does
not measure completeness directly. In-
stead, it takes the registry database and
simulates patterns of incomplete report-
ing to examine the possible effect upon a
specific dependent variable. Schork et
al. (31) have used this technique on a
burn registry to examine the effects of 24
patterns of simulated underreporting on
burn mortality.

The simulation method is a powerful
tool for determining the impact of case
selection bias on a particular dependent
variable, such as mortality. It does not,
however, give any indication of the actual
completeness of reporting. Serious dif-
ficulties could be encountered in inter-
preting simulated reporting patterns un-
less the actual completeness of reporting
to the registry is known.

Validity

Three basic methods have been utilized
to assess the validity of registry data:

Diagnostic criteria method. This meth-
od determines the proportion of reg-
istry cases which meet stringent diag-
nostic criteria. Cancer registry evaluators
typically judge the validity of data by the
proportion of cases with histologic con-
firmation (4). An analogous measure for
stroke is the proportion of cases confirmed
by lumbar puncture, angiography, or
brain pathology at autopsy (32). For
myocardial infarction it would be the pro-
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portion with elevated enzyme levels or
unequivocal serial electrocardiograph
changes (33).

The diagnostic criteria method is sub-
ject to two main difficulties. First, the
meaning of a test or measurement in-
strument used to ascertain diagnostic va-
lidity may be open to differing interpreta-
tion by medical specialists. For example,
studies of cancer registry data have iden-
tified substantial interobserver and in-
traobserver variability among pathol-
ogists in classifying the histopathology
of neoplasms (34, 35). Second, the diag-
nostic criteria method has a limited focus.
Because the technique is solely designed
to determine if a case is diagnosed cor-
rectly, it does not permit the assessment
of the validity of other variables (e.g.,
sex, age, marital status). The princi-
pal advantage of this method is that inde-
pendent data collection is not required;
the type of diagnostic test used to confirm
the final diagnosis is often routinely re-
corded during case ascertainment.

Reabstracted record method. In this ap-
proach, records appearing in the registry
are reabstracted at the ascertainment
source and then compared to the registry
records. Because the reabstraction pro-
cess is more thorough, the reabstracted
record is assumed to be correct. The ex-
tent of agreement between the reabstract-
ed records and the registry is the measure
of validity. This method has been em-
ployed to evaluate several cancer regis-
tries (36, 37).

The reabstracted record method is an
excellent means to appraise the validity
of registry data. Because the same vari-
ables are contained in both the registry
and the reabstracted record, detailed
analysis of the validity of particular case
characteristics can be conducted. The cost
of identifying and ; reabstracting records is
the primary limiting factor in using this
method. Strict control needs to be placed
on the process of reabstracting data, since
the determination of registry validity is
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wholly dependent upon the accuracy of
the reabstracted data.

Internal consisiency method. In this
method, records are examined (usually by
use of the computer) to check the registry
database for legitimate codes (e.g., sex
can only be male or female). Because of its
simplicity this method has been used by
cancer (38), psychiatric (39), burn (8), and
trauma (40) registries.

The usefulness of the internal consis-
tency method for assessing registry valid-
ity is limited. Only cases which are out-
side the boundaries of the prescribed logic
are identified as invalid. For example, a
specific case characteristic (such as sex)
may be consistently coded wrong (e.g., all
males are coded as females) and never be
identified. While increasingly sophisti-
cated algorithms are being developed to
test internal consistency, this does not
change the basic problem; illogical cases
can be identified but incorrect logical
cases cannot. The most attractive aspect
of this method is its low cost. No indepen-
dent data are collected and the checks for
internal consistency are conducted by
computer programs.

EVALUATION OF THE ILLINOIS TRAUMA
REGISTRY: A CASE STUDY

Background and method

In 1971 the first statewide registry for
traumatic injuries in the United States
was initiated in Illinois. The Illinois
Trauma Registry (ITR) was designed as
the principal evaluative tool for the com-
prehensive set of medical programs
known as the Illinois Trauma System
{(41). The ITR is a central registry that
was designed to record all hospitalized pa-
tients with traumatic injuries treated at
50 hospitals designated as Trauma Cen-
ters in Illineis. The stated objectives in-
cluded those related to the improvement
of patient care, descriptive and analytic
epidemiology, and program management
and evaluation (40).

As part of a critical examination of the
Illinois Trauma System, an evaluation of
the utility of the ITR was conducted. Spe-
cifically, the evaluation focused on three
characteristics which determine the
“quality” of registry data: 1) the com-
pleteness of case reporting from hospital
records to the register, 2) overreporting,
Le., fraudulent cases in the register not
found in the hospital records, and 3) the
validity of the items of information at-
tributed to registry cases, as compared
with the same data found in hospital rec-
ords.

To accomplish these objectives two in-
dependent samples were selected for a
one-year period: a Hospital Sample and a
Registry Sample. (Because the overall
objective of our research focused on
“downstate” Illinois, 17 Trauma Centers
in the Chicago metropolitan area were
excluded from both these samples.) The
Hospital Sample required a search of the
diagnostic index at the Trauma Centers
to compile a list of all patients with 20
selected trauma diagnoses (“tracers”),
specified according to the International
Classification of Diseases (42). A 10 per
cent systematic random sample of these
cases was then retrieved and transcribed
onto a standard coding form. An attempt
was then made to match those tracer
cases found in the hospital records with
those contained within the ITR. The Reg-
istry Sample was a 10 per cent system-
atic random sample of cases with tracer
diagnoses in the ITR. Where possible,
these cases were matched to the cor-
responding hospital records.

In the ITR evaluation, the completeness
of case reporting was defined as the pro-
portion of cases in the Hospital Sample
which were also found in the ITR. Over-
reporting is the converse, and was defined
as the proportion of cases recorded in the
Registry Sample which were not found in
hospital records. The validity of ITR data
was determined by the concordance of
specific variables in the matched cases—




those individuals whose records were
found both in the ITR and in the hospital
record rooms. Two sets of matched cases
were available in this study—Hospital
Sample cases which were located in the
ITR, and the Registry Sample cases which
were found in hospital records. Either
would serve the purpose, and the latter
set was utilized.

For the validity assessment the predic-
tive value of positive and negative ITR
data (the converse of measures of sensitiv-
ity and specificity) was calculated for each
item recorded on the ITR record (43). The
predictive value was used because the
orientation of the overall study was to de-
termine the utility of the ITR for epidemi-
ologic research. The “predictive value of
ITR positive data” was defined as the per-
centage of ITR records with a given attri-
bute which had that attribute in the
matched hospital records. The “predictive
value of ITR negative data” was the per-
centage of ITR records without a given at-
tribute which also lacked that attribute in
the matched hospital records. For exam-
ple, if the ITR classified 200 individuals
as having a fractured clavicle and the
hospital record identified 160 of these as
having a fractured clavicle, the predictive
value of ITR positive data would be 160/
200 or 80 per cent. Conversely, if the ITR
classified 500 individuals as not having a
fractured clavicle and the hospital record
identified 450 of these as not having a
fractured clavicle, the predictive value of
ITR negative data would be 450/500 or 90
per cent.

It should be noted that the complete-
ness of case reporting can only be mea-
sured if a Hospital Sample is available for
use, and that overreporting can be mea-
sured only if a Registry Sample is avail-
able. Matches based on either sample can
be used for assessing the concordance of
case characteristics.

Four groups of variables which may in-
fluence the completeness and validity of
ITR data were examined:
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1} demographic—age, sex, race, mar-
ital status;

2) accident—mechanism of injury,
means of transportation, time and day of
admission;

3) clinical—specific tracer diagnoses,
severity of injury; and

4) outcome—mortality, length of hos-
pital stay, admission to an intensive care
unit, patient transfer from one hospital to
another. :

The analysis of ITR completeness and
validity for each of the listed variables has
been presented elsewhere (44, 45). For the
purposes of this review, detailed results
are presented for only one variable—
injury severity.

Severity of injury: An
illustrative example

Since severity of injury would be an im-
portant primary or adjustment character-
istic in almost any epidemiologic use of
the ITR, it was selected to illustrate our
approach to registry evaluation. The es-
timated survival probability (ESP) index
(46) was used as the method to establish
retrospectively the severity of a traumatic
injury. The ESP takes into account the
nature of the injury and the effect of mul-
tiple injuries in assigning numerical se-
verity scores; these scores reflect the
probability of survival from combinations
of traumatic injuries. Thus, the lower the
ESP score the more severe the injury.

Table 1 shows that there was a mono-
tonic decrease in the completeness of
reporting to the ITR as severity of in-
jury decreased, from 42.3 per cent for ESP
values of 0.90 or less to 33.3 per cent for
ESP of 1.00. This table also shows the va-
lidity of ITR records as measured by the
predictive value of positive and negative
results. The predictive values for positive
results vary in a linear fashion with in-
jury severity; the lowest predictive value
is observed for cases with severe injuries
and the highest predictive value for cases
with minor injuries. Specifically, this
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TaBLE 1

Completeness and validity of the Illinois Trauma Registry (ITR)
records for injury severity, July 1873 —June 1974

Completeness of reporting

Validity of reporting

Severity No. of cases No. of cases icti
level in the found in %oomplebannss _ Predictive value ot“
Hospital Sample* the ITR Positive results Negative results
ESP =0.90 52 22 42.3 60.9% (23)7 94 4% [161}4
ESP 0.91-0.99 237 90 38.0 92.3% (104) 90.0% [80]
ESP = 1.00 147 49 33.3 94.7% (57) 97.6% [127]

* Twenty cases are excluded from t]\‘lé total Hospital Sample because they could not be identified by using
the specified tracer diagnostic conditions, although they appeared in the ITR.

T Numbers in parentheses represent positive case classification according to the Registry Sample (ie.,
cases having that estimated survival probability (ESP) level). The adjacent percentage is that of Registry
Sample positive cases in agreement with the hospital medical record.

i Numbers in brackets represent negative case classification according to the Registry Sample (i.e.,
cases not having that ESP level). The adjacent percentage is that of Registry Sample negative cases in

agreement with the hospital medical record.

means that of all cases in the Registry
Sample which were classified as having
ESP scores of 0.90 or less (N = 23),
only 60.9 per cent were similarly clas-
sified by the matched hospital record;
and of all cases in the Registry Sample
with ESP scores of 1.00 (N = 57),
94.7 per cent were in agreement with the
matched hospital record. The predictive
values for ITR negative data do not vary
directly with injury severity. The poorest
concordance for negative results was for
ESP scores of 0.91—-0.99; the predictive
value of the ITR for those cases classified
as having other than ESP scores of
0.91-0.99 (N = 80) was 90.0 per cent.
This would imply that 10.0 per cent of the
ITR cases which were classified as not
having intermediate severity do in fact
possess intermediate severity, according
to the information contained in the hospi-
tal records.

Table 2 was prepared to illustrate the
misleading conclusions that would have
resulted from the uncritical use of the ITR
to estimate the proportion of patients
hospitalized with tracer conditions who
were treated at Trauma Centers, overall
and by level of case severity. It is based on
the Trauma Center case samples referred
to above, plus a sample of tracer cases

admitted to hospitals not designated as
Trauma Centers (Non-System Hospitals)
and not otherwise discussed in this re-
view (47).

In table 2, column (a), the number of
cases in the 10 per cent Registry Sample
are listed by ESP severity level, and in
column (e) the estimated number of cases
treated at Non-System Hospitals are sim-
ilarly displayed. If the ITR had been ac-
cepted without evaluation, the proportion
of each severity level (and of all cases)
treated in the Trauma System would have
been as indicated in column (g).

We may accept the 10 per cent Hospital
Sample as demonstrating the true ESP
distribution and total number of cases
treated in Trauma Centers, as shown in
column (d), and the proportions as shown
in column (f). A comparison of columns
(f) and (g) shows that the ITR greatly
underestimated the role of the Trauma
System.

In this instance, attempts at partial
adjustment of the ITR (i.e., the Registry
Sample) fail to correct its deficiencies.
Correctitn for ITR overreporting as made
in column (b) results in little change in
the estimated proportions (column (h)).
Correcting for both overreporting and
misclassification of ESP level results in
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TABLE 2

Effect of incomplete and invalid registry data on calculations of the proportion of cases treated in the
Ilinois Trauma System, by level of severity, July 1973 —June 1974

Cases in Trauma Centers

Si;verilty No. of cases 15210.}1?3;?5&::; Ngl:otiit:(?}es I_\Iu. of cases
eve mSRegl?try Sample corrected corrected for mSHnsp[l kel
RIS for overreporting* misclassificationt Ample

(a) (h) {c) {d)
ESP =<0.90 26 23 23 54
ESP 0.91-0.99 108 104 104 251
ESP = 1.00 59 57 57 151
Total 193 184 184 456

no changes in numbers (column (c)) or
proportions (column (i)). Although mis-
classification did occur for individual
cases (as demonstrated in the analysis of
the predictive values of positive and nega-
tive ITR data), the net effect on the dis-
tribution of injury severity was negligi-
ble. This implies that systematic biasing
did not occur and that the misclassifica-
tion errors tended to cancel each other out
in the overall distribution of injury sever-
ity. Since the principal error in the ITR
was underreporting, only the Hospital
Sample (column (d)) gives the true
number and distribution of cases seen at
Trauma Centers.

These results are instructive. If we had
accepted prima facie that the ITR was cor-
rect, our conclusions would have been
disastrously incorrect. Our experience
with the ITR indicates that researchers
using registry data should not rely solely
on a single validity or completeness as-
sessment, but must subject their data to a
more thorough evaluation.

SUMMARY AND CONCLUSIONS

Registry data systems provide powerful
tools for researchers in a variety of health
related disciplines. In particular, exten-
sive use of disease-specific registries is
made by epidemiologists conducting
studies of disease etiology. The use of reg-
istries for such investigations offers

many advantages: a relatively large
number of cases, uniform data collection,
and the potential for longitudinal obser-
vation. However, for a register to be used
as a valid tool in etiologic studies, it is
essential that it contain data of high qual-
ity. As outlined in the review of registry
evaluation methods in this paper, there
are a wide variety of techniques whereby
the completeness and validity of registry
data may be assessed, each having advan-
tages and disadvantages in its application.
The internal consistency method for va-
lidity evaluation, for example, is inexpen-
sive and rapid, but it is not definitive,
whereas the reabstracted record method
is definitive but is often prohibitively ex-
pensive, Nevertheless, since valid infer-
ences can only be derived from studies
based on valid and unbiased data, the dif-
ficulty and expense of registry evaluation
must be accepted as a necessary cost of
registry operation.

One peculiar aspect of registry evalua-
tion is the lack of an interdiseiplinary
perspective. The problems of registry
completeness and validity are ubiquitous
and are not limited to specific diseases or
conditions. The parochial development of
disease-specific registries may actually
hinder their successful operation. For
example, many of the problems of the ITR
might have been anticipated from previ-
ous experience with cancer and heart dis-
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Estimated proportion of cases treated at Trauma Centers

From Registry Sample

: Cases in
St'.i;'i;ty Non-System From Hospital Corrected Cforrected
Haospitals ample Uncorrected for over- i g:t[i);er- d
10a + (10d + e) 10a + (10a + e) rgpurting-‘_ misElassii%c;?ion
10b = (0b + e o0 s (100 + @)
(e) () (g) (h) 0]
ESP =0.90 460 0.54 0.36 0.33 0.33
ESP 0.91-0.99 3091 0.45 0.26 0.25 0.256
ESP = 1.00 1940 0.44 0.23 0.23 0.23
Total 5465 0.46 0.26 0.25 0.25
* Correction for overreporting is accomplished by excluding nine cases not admitted to Trauma Centers,
but which appeared in the Illinois Trauma Registry.
7 Correction for misclassification is based on the estimated survival probability (ESP) distribution accord-
ing to the hospital medical record.
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