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ABSTRACT

This study was conducted in order to test the proposition that medical claim records, when
searched electronically, can be reliably used to locate individual, disease-specific hospital ad-
missions. For the study, admissions for coronary artery disease (CAD), self-reported by em-
ployer-sponsored recipients of chronic disease management (DM) services, were verified
against physician-compiled medical records. Confirmed events were then subjected to elec-
tronic searching of the corresponding medical claim records using a variety of conditional re-
quirements for included types of evidence. At maximum sensitivity (92.6%), the search algo-
rithm positively identified 126 of 136 verified admissions while falsely identifying 1,025
others. At maximum specificity (98.7%), the algorithm positively identified 55 of 136 while
falsely identifying 13. The maximum value of the true positive to false positive ratio was 4.47.
The maximum Youden index value was obtained by requiring that the diagnostic intensity
(proportion of event-related claims having a CAD-related diagnosis code) have a minimum
value of 0.20. The study concluded that an admission search algorithm applied to typical com-
mercial medical claims generated results that are unsatisfactory for the determination of ad-
mission incidence in the CAD population. While the methods may be sound, they fail to over-
come the weaknesses of the searched data. (Disease Management 2007;10:293-303).

INTRODUCTION

Claim records as a research tool

OLLECTIONS OF ADMINISTRATIVE DATA such as

medical insurance and pharmacy benefit
claims have the potential to serve as primary
information sources for clinical investigators
interested in exploring—in significant patient
volumes—questions of: utilization of services
and drugs,!?>34 outcomes in relation to in-
terventions,>® disease incidence and pre-
valence,”8910 frequency of explicit clinical
events,'! morbidity related to environmental or

occupational exposure to toxic materials,'>13

and identification of groups at elevated risk,'4
among others. Earlier investigators have prop-
erly noted the usual convenience, availability,
and low cost of the claim records; and have
properly described their usual limitations, in-
cluding the lack of clinical detail, specificity,
and completeness.

Researchers tend to be attracted to claim
records because the information content ex-
tends to all persons within relatively large
groups over a relatively long period, and be-
cause their format makes them easily search-
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able using simple computer programs. The
published literature features numerous reports
that (a) put forth a proposal for an appropriate
investigation using claims, and (b) relate the re-
sults of a side-by-side comparison of the find-
ings from claim records versus findings from
conventional clinical records. Often in such
comparisons the findings from claims have not
reliably matched those from the more trusted
clinical records.?101516.17 I this work, we test
the supposition that medical claim records
can be reliably used to find and isolate dis-
crete, heart-disease-related hospital admissions
when searched by means of an electronic algo-
rithm.

Medical claims and disease management

In its most common form, the population-
level management of chronic disease by means
of a disease management (DM) program is in-
variably organized on the basis of some type
of health plan membership and consequently
tends to be widely infiltrated with administra-
tive data such as insurance claims. That infor-
mation is used to identify potential program
participants, establish some minimal baseline
medical history for participants, and determine
means of contact with participants and their
doctors. It is also common practice to use claim
data to assess DM program efficacy as it relates
to utilization of services.

For some conditions, heart disease being an
excellent example, the condition-specific hos-
pital admission rate is a logical surrogate met-
ric for aggregate, condition-specific service uti-
lization. It is a characteristic feature of chronic
heart disease that acute recurrences necessitat-
ing hospitalization with expensive procedures
tend to punctuate long periods of lower level
care, primarily pharmacotherapy and medical
management. This pattern has the effect of iso-
lating the cost of care to the acute episodes.

In principle, determination of hospital ad-
mission rate within a test population requires
nothing more than the simple enumeration of
admissions within a test time frame. A simple
counting process applied to medical records,
patient histories, or administrative records
such as insurance claims will yield a result. As
a practical matter, however, the legitimacy of
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this process is entirely contingent on both the
quality and content of the records examined.
Record sets that are improperly compiled, in-
complete, or discontinuous lead immediately
to erroneous results. Likewise, record sets that
are subject to ambiguous interpretation or are
insufficiently detailed are as problematic.

In this work, we formulate and test a method
for counting hospital admissions that uses
medical claims as the sole information source
and an electronic search algorithm to search a
database of claims for specific items of evidence
that indicate admission.

BACKGROUND

The objective of the present work is to col-
lect and rank empirical evidence of hospital ad-
mission from a generalized set of medical claim
records and to test the diagnostic power of a
generalized discovery algorithm based on the
same empirical findings. Such a discovery al-
gorithm has potential utility in the analysis of
hospitalization incidence, utilization of ser-
vices, access to care, and quality of medical ser-
vices.

The generalized record set

Within this work, we define a generalized
record set as one that (a) allows aggregation of
multiple discrete data files without a require-
ment that they be identical in form and struc-
ture, (b) has a forced and invariant specifica-
tion for each data field, and (c) can be
populated by a process of extraction and trans-
formation of discrete data files from any of the
widely variant medical claim formats that are
currently in general use by insurance claim
payers in the United States. (The details of the
processing are not provided in this work.) For
the purposes of this work, we define a gener-
alized discovery algorithm as one that operates
upon a generalized record set.

Conventionally, claims for payment for med-
ical services provided to insured individuals
are collected into a variety of payer databases
for processing and transmission. It is common
practice among payers to extract and transfer
to DM programs the claim records of specific
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groups of health plan members as a discrete
electronic claim file. (This movement of elec-
tronic claim files has been the subject of federal
privacy regulation since 2003.) Providers of
employee benefit services such as DM are rou-
tinely supplied with discrete files containing
the processed claims of all health plan mem-
bers who are eligible for services.

A typical claim file is organized into rows
and columns or fields. Each row is associated
with a single item of medical service and each
field is assigned to a specific datum associated
with the service. For the most part, these dis-
crete files have been put in place without stan-
dardization of structure or of content. This is
particularly true in relation to both the number
and the substance of the included fields. As a
consequence, a collection of discrete files re-
ceived from various sources will exhibit va-
cancies due to poor overlap of fields. For quan-
titative purposes, the term occupancy is used
here to mean the proportion of rows in a given
column that contain a legitimate, interpretable
value.

Evidence of hospital admission in the
generalized record set

Despite the lack of institutionalized stan-
dardization, the claim-level information content
of most discrete claim record sets can be read-
ily categorized. The typical record can be relied
upon to contain information related to: (1) the
identity of the payer, (2) the administrative sta-
tus of the claim, (3) the identity of the service
provider(s), (4) the identity and terms of cover-
age of the insured individual, (5) the identity of
the patient, and (6) the particular details of the
provided services (ie, the diagnostic and proce-
dure codes, the place and type of service, the
type of provider, the dates and associated cost
of the services). For the enumeration of hospi-
tal admissions for specific cause, all but the last
2 of these categories may be ignored.

METHODS

Setting

Our study population was drawn from a
group of individuals who were voluntarily en-
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rolled in a commercial heart disease DM pro-
gram for any period of time within the 4 cal-
endar year interval of 2002 through 2005. The
DM program was provided under the spon-
sorship of a group of medium-sized US corpo-
rations, each acting independently, and made
open and freely available to each of their own
benefits-eligible adult employees and adult de-
pendents with existing heart disease. All DM
program participants were continuously en-
gaged in regularly scheduled one-on-one tele-
phonic sessions with a cardiac nurse or other
clinical specialist. The content of the counsel-
ing sessions was used to form an ongoing self-
reported medical history for each participant.

Investigational plan

The process for selection of individuals, ad-
mission events, and claim sets for inclusion in
the study is shown in Fig. 1. In order to quan-
tify the diagnostic power of medical claims in
relation to hospitalization events, a cohort of
individuals was identified for whom (a) there
existed a self-report of heart disease-related
hospitalization within the study period, and (b)
verification of the self-reported event was in-
dependently obtained from the individual’s
physician. For the purposes of this investiga-
tion, this group of self-reported, verified events
was treated as wholly authentic and labeled as
true—the true event set.

Subsequently, for each true event the corre-
sponding medical claim records were in-
spected visually for evidence of the event oc-
currence, and the amount of evidence was
quantified using a simple scoring scheme.
These findings were then used to construct an
electronic search engine designed specifically
to locate and isolate the clusters of claims that
are characteristically associated with hospital-
ization. The diagnostic power of this search en-
gine was then evaluated by challenging it to
detect the true events within the identical, gen-
uine claim records.

A DM case was considered for inclusion in
the study if the following conditions were sat-
isfied:

(1) A history of coronary artery disease
(CAD) was asserted by the participating indi-
vidual upon enrollment in the DM program
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Participant Pool
CAD diagnosis confirmed.

DM program participation within study period.

N,

Event Pool
Self-reported admission for CAD recorded.
ID match to medical claims within study period.
n =270 events

A 4

Independent physician report available.
n =193 events

A 4

Self-report and physician report match.
n =179 events

A 4

Claim evidence of self-reported event found by
manual inspection.
n = 136 events

~,

CAD claim set
n =91,901 claims

Non-Participant Pool
CAD diagnosis ruled out.
No DM program participation.
n = 695 persons

No-disease claim set
n = 88,470 claims

FIG. 1.

and a firm diagnosis of existing CAD was sub-
sequently confirmed. Confirmation was ob-
tained either from a brief written medical his-
tory supplied to the DM program by the
individual’s physician or from a telephonic as-
sessment interview with the individual con-
ducted by a nurse with training in cardiac care.

(2) Evidence existed that the individual had

Selection process.

experienced and self-reported 1 or more CAD-
related hospital admissions within the study
time frame. Such evidence was obtained as a
part of the routine, ongoing telephonic com-
munications that constituted the primary clin-
ical activity of the DM program.

(3) It had been verified during the study pe-
riod that the participating individual had been
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a covered member of a participating health
plan for which comprehensive electronic med-
ical claim records were available for searching.
Continuous participant-level health plan mem-
bership throughout the study period was not
determinable and therefore not required for in-
clusion.

(4) It had been verified that the participating
individual had filed at least 1 medical claim
within the study period, and was thereby rep-
resented, at least for some period of time, in the
claim set.

True event set

The sample group of hospitalization events
investigated in this study was assembled by
searching the included DM cases for instances
of hospitalization for CAD as reported by
participants. An event was included if the de-
scription of the event made reference to any of
these terms: acute myocardial infarction; chest
pain; unstable angina; acute coronary syn-
drome; revascularization as coronary artery by-
pass graft surgery (CABG), angioplasty (PTCA)
or percutaneous coronary intervention (PCI);
implant of a defibrillation device (AICD); or in-
patient death attributed to CAD. Each included
event was entered with its approximate date of
occurrence, recorded as month and year. The
search was continued until an acceptable vol-
ume had been identified.

For each event in the sample, an independent
search was made of records that had been ac-
cumulated over the course of the study period
and supplied, on behalf of the program partic-
ipants, by their respective physicians. When
such records were lacking or inadequate, an at-
tempt was made to establish the physician-re-
ported history by way of telephone request,
made by a cardiac nurse, to each physician of-
fice

Each event in the sample for which a match-
ing reference was found in the physician-re-
ported history was then accepted as a member
of the true event set. An event was considered
to be matched if (a) it was described or classi-
tied as CAD-related by both parties using 1 or
more of the terms listed above, and (b) the dates
of occurrence reported by the 2 parties differed
by no more than 2 months. It was not required
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of a matched pair, however, that both parties
had used identical terms to describe or classify
the event. Events were reported and recorded
by both participants and physicians using the
English language terms mentioned here; no di-
agnosis codes were used.

Having established their independent con-
firmation, the true events were thereupon con-
sidered to have proven existence.

Medical claims

All of the medical claim records used in this
investigation were provided independently to
the DM program by the commercial insurance
carriers and health plan providers covering the
study population. This group of carriers and
plans consisted of organizations of various
types, sizes, and locations within the United
States and as such constituted a limited but
somewhat representative sample of the indus-
try that services persons who receive health
care benefits through employment with a US
corporation. None of the data used here were
obtained from any US or state government en-
tity.

Manual claim search for evidence of true events

A manual search of medical claims was un-
dertaken to locate evidence of each true event.
The search process involved the isolation of all
claims associated with each individual in the
true event set, sorting the claims according to
the date of service and visually inspecting each
row in the temporal vicinity (£30 days) of the
reported event date for evidence of admission
and CAD involvement. A qualified item of ev-
idence was taken as any of these 8 types: (1)
multiple claims in close temporal proximity, (2)
relatively large dollar amounts in relatively short
periods, (3) diagnosis codes corresponding to
CAD, (4) procedure code(s) corresponding to
CAD therapies, (5) discharge code(s) indicating
hospitalization, (6) place-of-service code(s) indi-
cating inpatient services, (7) type-of-service en-
try(ies) indicating inpatient services, and (8)
provider-type entry(ies) indicating inpatient or
surgical services. In order to rank the true
events according to the strength of their corre-
sponding claim evidence, a simple scoring pro-
cedure was applied in which each event was
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Search Algorithm

Choose values for parameters: threshold amount ($), gapsize (days)
and windowsize (days). Set conditions for minimum evidence
requirement.

y

Sort claims by individual claimant and then by date of service.

A 4

Search for first/next claim having claim amount exceeding threshold
value. Store the service date.

A

A 4

From the service date, search forward and backward in time for other
claims of any value.

A 4

Stop search conditionally in either direction after interval of no-claim
days equal to gapsize. Stop search unconditionally in either direction

after interval of days equal to windowsize

A

backward search.

Define a claim cluster to include all claims identified by forward and

y

Search claim cluster for evidence of admission. Disregard any
cluster having insufficient evidence. Store results.

A 4

Mark cluster as having been searched.

FIG. 2.

assigned 1 point for each item of evidence dis-
covered within each claim cluster.

Programmatic algorithm

Having fully characterized each true event
with regard to its substantiation in the claim
records, we then devised a programmatic

Search algorithm.

search algorithm (Fig. 2) that was instructed to
locate hospitalization events in the identical
claim records without having prior knowledge
of their existence.? The algorithm was further

2 The program code used in this work is non-propri-
etary and may be obtained from the corresponding au-
thor on request.
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instructed to search for any of the items of
evidence developed from the above manual in-
spection. In order to test the ability of the al-
gorithm to reject non-CAD events, an addi-
tional set of medical claims was drawn from
DM program participants who had been de-
termined to be free of CAD and to have no prior
history of hospitalization for CAD.

RESULTS

True events

The search of participant records for self-re-
ported admissions for CAD yielded a total of
193 events for which substantiation, either pos-
itive or negative, had been provided by the
physician holding the relevant medical history.
Positive agreement as to event type and event
date was found for 179 of the 193 events when
the test for agreement was able to be applied
(Table 1). Here, substantial agreement means
that the physician record contained an entry de-
scribing a hospital admission with a specific
CAD cause and a date approximately equiva-
lent to that self-reported by the participant.
These 179 events were assigned to the true event
set. The physician report and the self-report
were in substantial conflict for 14 of the self-re-
ported events in this category and so were not
included in the true event set. On this basis, the
positive predictive value of the self-reported
hospitalization event is found to be equal to 93%.

Evidence of admission

For the group of 179 true events, corre-
sponding evidence from medical claims of
hospital admission for CAD was detectable by
manual inspection for 136 events. In 43 in-

TABLE 1. SELF-REPORTED CAD ADMISSIONS
WITH PHYSICIAN SUBSTANTIATION

193
159

Number of self-reported events in sample
Number of persons reporting 1 or

more events
Number of denied events 14
Number of true events 179
Positive predictive value of self-report 93%

CAD, coronary artery disease
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TABLE 2. DISTRIBUTION OF STRENGTH
OF EVIDENCE SCORES
Percentage of

Events with Events at or
Score this score above this score
8 63 46.3%
7 18 59.6%
6 12 68.4%
5 10 75.7%
4 5 79.4%
3 21 94.9%
2 5 98.5%
1 2 100.0%

stances, none of the 8 indicators of hospital ad-
mission listed earlier (ie, multiple claims, large
dollar amounts, CAD diagnosis codes, CAD
procedure codes, discharge codes, inpatient
place of service codes, inpatient type of service
codes, and inpatient provider type codes) reg-
istered in any of the claims, as a likely conse-
quence of discontinuous insurance coverage.
These cases were not considered further.

Each member of the set of true, detectable
events (TD event set) was given a point score
between 0 and 8, with 1 point assigned for each
item of evidence discovered. The mean score
was 6.2; the maximum score was obtained for
63 of 136 (46.3%) events; and 103 of 136 (75.7%)
had a score of 5 or greater. The complete dis-
tribution of scores is displayed in Table 2.

The relative reliability of the 8 evidence types
was ranked (Table 3) on the basis of the fre-
quency with which each individually contrib-
uted to the scores in Table 2. The table also
shows the occupancy factors for 7 of the 8 ev-
idence fields and suggests an association be-
tween reliability and occupancy. The 7 fields
for which occupancy factors are given are those
that would be expected to be completely occu-
pied in an idealized claim set. They carry data
that are at least knowable for any claim but that
tend to be omitted by less diligent record keep-
ers. In contrast, discharge codes are only mean-
ingful for inpatient hospital services and are
properly unfilled otherwise.

Test of search algorithm

The programmatic algorithm described ear-
lier was instructed to search the set of medical
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TaBLE 3. RELIABILITY OF EVIDENCE BY TYPE
Occupancy
Type Frequency factor
Claim count 136 1.00
Diagnosis code 126 1.00
Claim amount 128 1.00
Place of service 96 0.76
Procedure code 95 0.56
Type of service 91 0.62
Discharge code 91 n/a
Provider type 84 0.49

claims associated with those persons having
the TD events. The searched claim set com-
prised a total of 91,901 claim records involving
119 individuals. The algorithm was tested us-
ing a wide range for each of the available pro-
gram variables. The best results, in terms of
predictive power, were obtained by setting the
threshold amount ($1,600), the gapsize (10
days), and the windowsize (30 days). As a fur-
ther condition for inclusion, a discovered event
was required to be represented by a cluster of
discrete records numbering at least 4; in every
case, a smaller claim cluster count resulted in
an unacceptably large number of false positive
results. For each individual in the TD group,
any algorithmic event having a temporal cor-
respondence (=30 days) with a TD event was
classified as a discovered match. A total of 126
events were matched to 136 TD events. Ten
events were classified as undiscovered on the
basis of low threshold amount or cluster count.

In order to assess the ability of the algorithm
to reject nonevents or non-CAD events, it was
applied, using identical search parameters, to
a separate claim set of 88,470 records of 458 per-
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sons with no history of heart disease. The 2
claim sets were otherwise matched as to their
time frames and origins. Any admission events
discovered by the algorithm in this no-disease
claim set were classified as false positive find-
ings.

The diagnostic power of the search method
was evaluated in detail using methods con-
ventionally applied to diagnostic tests. Here,
correctly identified true events and incorrectly
rejected nonevents were treated as true and
false positive test results, respectively, and the
test results were measured over a wide range
of evidence requirement constraints. Table 4
presents the list of tested constraints.

Table 5 shows the results of the progressive,
ordered, cumulative application of the full set
of constraints to the baseline algorithm find-
ings. For each step of the progression, the table
provides the number of true positive test re-
sults (actual value = 136), the number of false
positives (actual value = 0), the number of all
positive tests, the diagnostic sensitivity, the di-
agnostic specificity, the Youden index,'? the
positive predictive value, and the simple ratio
of true positive to false positive results.

The same constraints were alternatively ap-
plied in discrete logical groups as shown in
Table 6. The groups were selected to show the
influence of evidence according to its charac-
terization as primarily diagnostic (ICD and
PROC) rather than primarily locational (POS,
TOS, DISC and PROV). In addition, these se-
lections are intended to show the strong influ-
ence of the diagnostic intensity indicator (INT).

Given the test devised for this study, an ideal
detection algorithm would identify 136 events,
each corresponding to 1 member of the true

TABLE 4. ALGORITHMIC CONSTRAINTS AVAILABLE FOR TEST
Evidence type Requirement Symbol
Diagnostic intensity Proportion of claims having CAD diagnosis code 0.2 INT
Diagnosis code One or more diagnosis codes specific to CAD ICD
Place of service One or more codes indicating inpatient services POS
Procedure code One or more procedure codes specific to CAD PROC
Type of service One or more codes indicating inpatient or surgical services TOS
Discharge code One or more codes indicating discharge status DIS
Provider type One or more codes indicating hospital as provider PROV
CAD, coronary artery disease




SEARCH OF MEDICAL CLAIMS FOR HOSPITAL ADMISSIONS

301

TABLE 5. PROGRESSIVE APPLICATION OF EVIDENCE CONSTRAINTS
All positive Youden
Constraints TP FP tests Sensitivity ~ Specificity index* PPV TP/FP
Baseline events 126 1025 1151 0.926 0.000 —0.074 0.109 0.123
(16,000, >3 claims)
INT 111 63 174 0.816 0.939 0.755 0.638 1.762
INT & POS 78 27 105 0.574 0.974 0.548 0.743 2.889
INT & POS & PROC 76 21 97 0.559 0.980 0.539 0.784 3.619
INT & POS & PROC 67 15 82 0.493 0.985 0.478 0.817 4.467
& TOS
INT & POS & PROC 63 15 78 0.463 0.985 0.448 0.808 4.200
& TOS & DISC
INT & POS & PROC 55 13 68 0.404 0.987 0.391 0.809 4.231
& TOS & DISC &
PROV
TP, true positive results; FP, false positive results; PPV, positive predictive value, TP/(TP + FP).
*sensitivity + specificity-1

event set. Over the range of conditions tested,
the actual algorithm detected true events num-
bering between 55 and 126, while failing to re-
ject non-true events numbering between 13 and
1,025. At the point of greatest sensitivity, the
false positive count is an order of magnitude
greater than the true positive count. At the min-
imum sensitivity, a significant false positive
proportion persists. The ratio of true results to
false results reached a maximum value of 4.47.

The receiver operator characteristic curve
(not shown) constructed for the combined re-
sults of Tables 5 and 6 was found to be dis-
continuous and unsuitable for ROC area anal-
ysis. Instead, the Youden index (sensitivity +
specificity —1) was calculated for each condi-
tional requirement in order to locate a maxi-

mum and identify the optimal point at which
to dichotomize the algorithm.!® By this mea-
sure, maximum performance is obtained using
only the 2 baseline conditions for claim count
and threshold dollar value together with a min-
imum value of 0.20 for diagnostic intensity.
This third condition is fulfilled when at least
20% of the claims associated with a detected
admission event contain a diagnostic code for
CAD.

DISCUSSION
The methods tested here have marginal di-

agnostic power and produce results that have
minimal practical value. If used at high sensi-

TABLE 6. LocicALLY GROUPED APPLICATION OF EVIDENCE CONSTRAINTS
All positive Youden

Constraints TP FpP tests Sensitivity Specificity index* PPV TP/FP
ICD or PROC 121 283 404 0.890 0.724 0.614 0.300 0.428
POS or TOS or DISC 105 807 912 0.772 0.213 -0.015 0.115 0.130

or PROV
(ICD or PROC) & 101 263 364 0.743 0.743 0.486 0.277 0.384

(POS or TOS or

DISC or PROV)
INT & (ICD or PROC) 111 63 174 0.816 0.939 0.755 0.638 1.762
INT & (POS or TOS or 93 53 146 0.684 0.948 0.632 0.637 1.755

DISC or PROV)

TP, true positive results; FP, false positive results; PPV, positive predictive value, TP/(TP + FP).

*sensitivity + specificity-1
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tivity, the tested algorithm would be useful
only for the intermediate purpose of isolating
possible events, mostly false positives, into a
subset of records suitable for further study and
analysis. Conversely, under conditions of max-
imal specificity, the algorithm can reduce the
false positive rate substantially, but it also then
rejects all true results except those for which
the evidence is both broad and powerful. Atno
point of operation is there an acceptable corre-
spondence between the count of all positive
tests and the count of all true events, thus min-
imizing any potential utility for use of this al-
gorithm as a tool suitable for the simple enu-
meration of admission rates.

Much of the lack of correspondence between
actual and claims-determined admission
counts can be attributed to: (a) the structural
omissions of the claim records that allow the
noninclusion of potentially valuable evidence
and (b) common errors in data insertion and
management that tend to accumulate and
propagate without detection. An illustration of
the former is included in the earlier discussion
related to claim occupancy. The best illustra-
tion of the latter is that related to identity er-
ror, as a consequence of which the algorithm is
directed to search the wrong records entirely.
An error of this type can account for the cir-
cumstance in which all, or nearly all, claim ev-
idence of a known event seems absent.

In the present work, claims provided by 10
independent payers were aggregated and re-
formatted to make them uniformly searchable.
Findings more favorable than those shown are
potentially achievable by selective elimination
of lower quality claim sets, or by treating each
as uniquely searchable and aggregating all of
the individual search results.

It is worth noting that the methods of this
work have been applied to administrative
records created for the purpose of facilitating,
regulating, and recording payments made for
completed medical services in the employer-
sponsored health care setting in the United
States. These particular records, used primar-
ily by commercial claim payers, have been
found to serve unconvincingly, here and else-
where, as complementary documentation to
formal medical records compiled by physicians
and other clinicians on the basis of actual en-
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counter experience. These commercial records
lack much of the valuable detail that is often
contained in the records of noncommercial
payers. Researchers using data from the US
Medicare MEDPAR database, for example,
would have access to additional data elements
that are reliable and specific markers for dis-
ease-specific admissions (DRG codes), and
other helpful items such as admission and dis-
charge dates. Therefore, we speculate that the
type of algorithm put forth here is likely to
function more acceptably in that type of data
environment.

Nevertheless, in relation to CAD at least, the
use of MEDPAR claims has not consistently
tested favorably when utilized for purposes
that demand finer clinical detail than can be
provided from an administrative record alone.
For example, claim-based methods for follow-
ing outcomes of patients undergoing invasive
coronary artery procedures have shown only
marginal correlation with more conventional
clinical record methods.!>1%17 On the other
hand, given a less challenging test, Medicare
claims showed good positive predictive value
in the detection of diagnosis of acute myocar-
dial infarction.!!

The methods developed and tested here are
not adequately reliable as a means of identify-
ing discrete hospital admissions for CAD
among a group of employees and adult de-
pendents. By inference, we conclude that ap-
plication of these methods to the purposes of
analyzing admission incidence, utilization of
services, or cost of care for the same group of
individuals would likewise be unreliable due
to the unacceptable combination of sensitivity
and specificity. Such inference would extend to
application of such methods to the evaluation
of DM efficacy.

While the methods described here have not
been shown to be generally useful, at least 1 of
the conceptual elements of the study may have
valuable implications. The significance of the
quantity referred to here as diagnostic intensity
was not anticipated. We are not aware of its use
or introduction prior to this work. Nonetheless,
the value of its inclusion as an indicator of CAD
admission is evident from the results shown in
Tables 5 and 6. As evidence of admission, it sur-
passes all the available administrative codes.
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There is reason to anticipate that the utility of
this indicator, used in the general disease-spe-
cific sense, should extend beyond the scope of
this work. In such a realm of investigation, a
researcher attempting to locate admissions of
one type or another would require only that the
claims include those few data elements that
contain identifier, service date, diagnosis
codes, and paid amount. No additional infor-
mation would lead to a better result.
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