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Inbrdudion
Most communicable disease surveil-

lance systems in the United States are

based on passive reporting by health care

providers. Because these have major lim-
itations, such as underreporting and re-

porting bias,1.2 investigators continue to
search for alternative data sources. Prom-
ising among these are computerized hos-
pital discharge databases. Although hos-
pital discharge data have been used for
disease surveillance,3,4 questions remain
about their validity and sensitivity. This
study exaniines the sensitivity ofone med-
ical center's computerized inpatient and
outpatient tracking and billing system
when used for notifiable disease surveil-
lance. Also assessed was the medical cen-

ter's completeness ofnotifiable disease re-

porting to the health department.

Meds

Lovelace Medical Center in Albu-
querque, NewMexico is a 235-bed hospital
and multispecialty group practice with
eight "satellite" family practice and urgent
care centers. During the study period Au-
gust 1, 1986-July 31, 1987, Lovelace had
approximately 10,000 inpatient admissions
and 540,000 outpatient visits. A computer-
ized billing system is used to record Inter-
national Classification of Diseases, 9th Ed,
Clinical Modification (ICD-9-C5 diagno-
sis codes, aswell as demographic, diagnos-
tic and billing information. Inpatient codes
are assigned shortly after discharge by
Medical Records Departnent staff, based
on providers' documentation in discharge
summaries and progress notes. Up to 30
diagnosis codes are captured by the sys-
tem. Outpatient visit codes (both "sched-
uled" and "urgent care") are assigned at
the time of the visit by the medical pro-
vider, using a standardized encounter form
with pre-selected diagnostic codes.Amax-

imum of three codes is allowed on the out-
patient form.

To determine the sensitivity of the
ICD-9-CM coding system and to deter-
mine the reporting rates to the health de-

partment, laboratory-identified cases of
five notifiable diseases were used as the
"gold standard." These included shigello-
sis, sahmonellosis, giardiasis, and hepatitis
A and B. Inpatient and outpatient data-
bases were searched for matching ICD-
9-CM codes, and cases of notifiable dis-
eases reported by Lovelace personnel to
theNew Mexico Health and Environment
Department (NMHED) were ascertained.
To assess reasons for discrepancies
among these data sources, medical record
reviews were performed on cases that
were laboratory-identified but not re-
ported to the NMFHED (n = 44) and cases
that were laboratory-identified but not
ICD-identified (n = 207). Forty-two of the
former (two records not found) were re-
viewed. Due to resource limitations, a ran-
dom sample of 60 (29 percent) of the latter
cases were reviewed.

Attempts were made to review all
non-laboratory-identified cases that were
either identified by ICD-9-CM code
search (n = 9) or reported to theNMHED
(n = 6).

Results
Sensitivity ofICD-9-CM Diagnosis

Each of the three data sources
yielded cases that would have otherwise
gone undetected (Figure 1). Only about
half the inpatient and only 7 percent of the
outpatient laboratory-confirmed cases
were identified by the matching ICD-
9-CM codes (Table 1). However, the ICD-
9-CM search identified nine cases-all
among outpatients-which were not lab-
oratory-confirmed. None ofthesewere re-
ported to the NMHED. One was a symp-
tomatic contact ofa known case, twowere
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chronic or previously diagnosed cases,
two were follow-up visits, and one was a

case in which the diagnosis-based solely
on symptoms-was questionable. (Three
records were unattainable.)

Reporting to the Health Department
All inpatient cases and most outpa-

tient laboratory-confirmed cases were re-

ported to the NMHED. Six cases were

reported that were not laboratory con-

firmed; these were symptomatic contacts
of known cases or cases in which the di-
agnosis was based solely on symptoms.

Discussion
Notifiable disease surveillance based

solely on ICD-9-CM diagnosis codes was
not very sensitive.

In the outpatient setting, miscoding
on the initial visit is partly explained by the
fact that the laboratory diagnosis has not
been established or confirmed. However,
medical record review revealed that at the
follow-up visit, when positive laboratory
results were documented, matching ICD-
9-CM codes were still not recorded in ap-
proximately half of the cases. Another ex-

planation for the failure to assign
appropriate ICD-9-CM codeswas the bias
introduced by the use of a standardized
encounter form with a limited number of
preselected diagnosis codes, some of
which were nonspecific. The provider sel-
dom uses the option of writing in a diag-
nosis other than those given on the form.
Changes in the encounter form content or
usage protocols would be needed before
outpatient diagnosis codes would be use-

ful for infectious disease surveillance.
Only half of the inpatient cases were

detected by matching ICD-9-CM codes.
Review of all the laboratory-identified
cases not identified by ICD-9-CM re-

vealed two main reasons for this discrep-
ancy: 1) as with outpatient cases, labora-
tory results were not always available at
the time of discharge, and 2) competing
diagnosis; i.e., the infectious disease diag-
nosis was pre-empted by other diagnoses
in complex cases. For example, one pa-
tient readmitted with multiple complica-
tions after cardiac surgery had 13 dis-
charge diagnoses that did not include his
nosocomially-acquired hepatitis B.

Rates of reporting of laboratory-con-
firmed cases to the NMHED were high.
Current policy not only requires that re-

ports of laboratory-confirmed cases are

sent to the NMHED, but that salmonella
and shigella species isolates are sent to the
state scientific laboratory which, in turn,
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LCD-9 LAB NMHED
11= 34 n=232 n =194
FIGURE 1--Notlflable Disease Casesa Identified by Laboratory Confirmation, ICD-9-

CMb Diagnosis Search Cases Reported to the NMHED,c Lovelace Medical
Center 811186-7131K87

a) Salmonellosis, Shigellosis, Giardiasis, Hepatits A, and Hepatits B.
b) ICD-9-CM,--Intemational Classification of Diseases, 9mh ed, Clinical Modification.
c) NMHED-New Mexico Health and Environment Department, Santa Fe, NM.
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reports to the NMHED. The high rates of
reporting of laboratory-confirmed cases
documented in this study demonstrate
that the system is working efficiently.

Connell, etal, have described the op-
portunities and hazards in the use for re-
search of datasets designed and compiled
for other purposes.6 Our study exempli-
fies such limitations. Although ICD-9-CM
code assignments were not sensitive for
detection and surveillance ofthe notifiable
infectious diseases we chose for this
study, they were congruent with the clin-
ical picture and may have identified po-
tential cases not detected by laboratory-
based surveillance. Conditions whose
diagnoses rely predominantly on clinical
evidence (e.g., injuries) are likely to be
more accurately identified by ICD-9-CM

code surveillance. Although further stud-
ies on the feasibility of inpatient and out-
patient data systems for surveillance are
needed, access to a dataset combining lab-
oratory, inpatient, and outpatient infor-
mation holds potential for disease surveil-
lance. O
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Intodon
A growing body ofevidence suggests

an inverse relation between physical ac-
tivity and risk of colon cancer. Recent
studies,'-11 from diverse populations,
have identified an association between oc-
cupational or recreational physical activ-
ity and colon cancer risk, although one
report found no such relation.12 Eleva-
tions in risk of colon cancer in relation to
low physical activity have typically
ranged from 20-100 percent.1-"1

Few studies have evaluated the as-
sociation between physical activity and
other types ofcancer. Recent findings sug-
gest that physical activity may be associ-
ated with several cancer types including
cancer of the stomach,8 prostate,9 and
breast.'0-'3

To investigate the risks of various
cancer types in relation to occupational
physical activity, we conducted a series of
case-control studies based on data from a
statewide cancer registry.

Metods
Subjects were identified through the

Missouri Cancer Registry for the time pe-

riod January 1984 through May 1989. The
Registry is maintained by the Missouri
Department of Health and has been col-
lecting data on incident cancer cases from
public and private hospitals since 1972.
Hospital reporting has been mandated by
law since 1984. Reporting procedures and
validity issues have been discussed in
more detail elsewhere.14

The current study involved a series of
case-control studies that included White
male cancer patientswhowere 20 years of
age or older at the time of diagnosis. Men
with cancer of ill-defined and unknown
primary sites (International Classifcation
ofDiseasesforOnco1gy15 (ICD-O) codes
195 and 199)were excluded. Selectionwas
limited to White males due to the small

Address reprint requests to Ross C. Brownson,
PhD, Director, Division of Chronic Disease
Prevention and Health Promotion, Missouri
Department of Health, 201 Business Loop 70
West, Columbia, MO 65203. Ms. Smith is also
with that Division; Dr. Chang is with the Mis-
souri Cancer Registiy; Mr. Davis is with the
Bureau of Smoking, Tobacco and Cancer, all
with the Missouri Department of Health. This
paper, submitted to the Journal June 8, 1990,
was revised and accepted for publication Oc-
tober 23, 1990.

American Journal of Public Health 639


