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SYNOPSIS

THE AUTHORS EXAMINE the effectiveness of using hospital discharge data in
assessing trends and geographic variations in the occurrence of selected chronic
diseases.

The Chronic Disease Surveillance System, in place from 1987 to 199 1, used
hospital discharge data, mortality data, and Cancer Registry data to track selected
chronic diseases. The authors reviewed data on three diseases: breast cancer,
cervical cancer, and lung cancer.

A computerized algorithm was used to link multiple records representing a
single disease occurrence. To estimate disease occurrence rates from hospital
discharge data, repeat admissions for the same disease in any given calendar year
were discounted. All rates were directly age-adjusted to the 1985 Maine state
population.

For all three diseases, the rates obtained from hospital discharge data were
higher than Cancer Registry rates. Possible causes for the discrepancies and sug-
gestions for improving the utility of hospital discharge data for chronic disease
surveillance are discussed.

C hronic diseases account for more than 70% of all deaths in the
United States each year'. While trends in mortality due to chronic
diseases can be monitored using death certificate data, sources of
data that can be used in tracking chronic disease incidence are
scarce. Cancer registries are used to track cancer incidence in

many states. Hospital discharge data have been used for chronic disease surveil-
lance but have several limitations. These limitations include: (a) difficulties in
differentiating hospital admission patterns for a disease from patterns of actual
disease occurrence and (b) errors or biases associated with disease coding'.

In July 1987, the Maine Department of Human Services joined with the
Maine Health Care Finance Commission under a cooperative agreement with
the Centers for Disease Control to develop a chronic disease surveillance sys-
tem using hospital discharge data, the state cancer registry, and mortality data
from death certificates. Integrating the three data sources allowed a better
assessment of the total public health burden for the selected diseases being
evaluated and provided a more complete view of trends and geographic varia-
tions than could be obtained from a single data source. Much of the funding for
the project was provided by the federal Agency for Toxic Substances and Dis-
ease Registry in cooperation with the Centers for Disease Control. This paper
describes the Maine Chronic Disease Surveillance System which was in place
from 1987 to 1991, and assesses the effectiveness of using state hospital dis-
charge data to evaluate trends and geographic variations in the occurrence of
selected chronic diseases.
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Methods

The Maine Chronic Disease Surveillance System utilized
the hospital discharge database maintained by the Maine
Health Care Finance Commission; the Maine Cancer Reg-
istry, maintained by the Maine Bureau of Health, Division of
Disease Control; and the mortality database drawn from
death certificates, maintained by the state Office of Data,
Research and Vital Statistics.
The system extracted data from
the hospital discharge and mor-
tality databases from 1980 A
through 1988 and from the Can-
cer Registry beginning with its
inception in 1983 through 1988. *

For this paper, we reviewed
state- and county-level data on
three diseases of high public
health impact: breast cancer 0
(ICD-9 code 174XX), cervical - *
cancer (ICD-9 code 180.XX),
and lung cancer (ICD-9 code 6 0
162XX). We did not include in
situ cancers. 0

We first searched the three *
source databases for all records
with any mention of the selected
diseases either as a principal or
secondary diagnosis (up to four secondary diagnoses for each
record were searched) or as a contributing or underlying cause
of death. Records from the Cancer Registry and mortality
databases represented individual disease events, except for
occasional duplicate entries that were found and corrected
when the data were processed for the surveillance system.
However, in the hospital discharge database, each record rep-
resented a single hospital admission, and multiple records
existed for any person admitted to a hospital more than once
(for the same or different diagnosis). Names and social secu-
rity numbers were not listed in the hospital discharge data-
base. Although a medical record number or patient admission
number was available, the entry for this field was not always
unique to each patient, either because the number changed
with each admission or because hospitals had changed their
medical record numbering systems over the years. We used a
computerized algorithm to link multiple records representing
a single disease occurrence (for example, multiple admissions
to a single hospital or to different hospitals of the same person
with lung cancer or duplicate entries for the same event)
within each data source. To obtain disease rates from hospital
discharge data, we discounted repeat admissions for the same
disease in any given calendar year, but initially, not across dif-
ferent years. A geographic area was assigned based on the
patient's place of residence on the first hospital record. All
rates were directly age-adjusted to the 1985 Maine popula-
tion.

The ability to link hospital records across years, which

could not be done in the early stages of the project, improved
as the project developed and the linking process became fuilly
automated. As we analyzed the data, we noted that hospital
discharge rates for most cancers were higher than Cancer
Registry rates. We felt that this might be due to the failure to
exclude from the hospital discharge data those patients who
had been admitted for the same conditions in years prior to
the year of analysis. For example, any patients who were dis-

charged in 1986 with a diagno-
sis of breast cancer, and then
readmitted and discharged in
1987 with the same diagnosis
would have contributed to the

6 breast cancer count for both
* w :g1years. With the development of

a more automated linking
* l i] Eprocess we were subsequently

able to link records across years.
We analyzed data for 1987 and
for 1988 after eliminating all
records of patients who had
been previously discharged in
any prior year back to 1980.
This resulted in an estimate of
the number of individuals with
each disease under consideration
who were discharged for the
first time in either 1987 or 1988.

Results

Lung cancer rates are shown in figure 1. Cancer Registry
rates fluctuated but suggest a slight increase from 1983
through 1988. The lung cancer rates obtained from hospital
discharge data do not show any obvious trend over time.
Mortality associated with lung cancer appears relatively stable
from 1980 to 1988. (A slight upward trend in lung cancer
mortality between 1981 and 1991 has been noted in other
analyses of Maine data using a different standard for age-
adjustment)3.

Figure 2 shows the breast cancer rate from each of the
three data sources for each year. Breast cancer rates obtained
from Cancer Registry data increased from 1983 through
1988. Breast cancer rates from hospital discharge data did not
increase until 1987. The mortality rate associated with breast
cancer remained relatively stable over the nine-year period.

Cervical cancer rates from each data source are shown in
figure 3. Cervical cancer rates from both Cancer Registry
and hospital discharge data appear to have decreased from
1984 to 1988, although the rates of decrease are quite differ-
ent. Mortality associated with cervical cancer appears to
have been relatively stable over the nine-year period.

When we linked records across years and discounted
repeat admissions, the 1987 and 1988 rates for hospital dis-
charge remained higher than Cancer Registry rates. The
proportion of"new" hospital discharge records for 1987 and
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1988 (after discounting repeat admissions from previous

years) that matched Cancer Registry records were: 77%
(1159 of 1501) for breast cancer, 66% (1202 of 1818) for
lung cancer, and 40% (63 of 157) for cervical cancer.

We examined the correlations between the county rates
from hospital discharge data and Cancer Registry data for
each disease. Breast cancer rates from the two sources were

most highly correlated, with a correlation coefficient (r) of
0.87. Lung cancer rates were less well correlated, with r = 0.79,
and the cervical cancer rates from the two sources showed the
weakest correlation, with r = 0.55.

Discussion

An integrated analysis of surveillance
data from different sources provides a more

complete picture of trends and variations in
disease occurrence than a review of any one

of the data sources alone. For three types of
cancer, the rates from hospital discharge
data were higher than the rates derived from
Cancer Registry data, even though we

attempted to discount repeat admissions
through an extensive record linking process.

The discrepancies between the two data
sources probably resulted from a number of
factors. First, the annual rates from hospital
discharge data may include prevalent as well
as incident cases, since records of persons

admitted in previous years were not dis-
counted. The Cancer Registry should
include only incident cases for any given
year. However, this difference persisted in

1987 and 1988 even after we corrected for
lung cancer repeat admissions for the same disease. Fur-

thermore, low survival rates for lung cancer

......................... would tend to limit the number ofprevalent
cases for that disease in the years after initial
admission.

Second, the linking process may not have
completely identified all repeat hospital

........ ....... . admissions of any given person within the

same year. This problem could be alleviated
by assuring the use of unique individual
identifiers in hospital discharge data or

through the use ofmore recently developed
linking techniques and software4.

discharge Third, there may have been incomplete
tificate reporting of cases to the Cancer Registry.
gVstry The initial increase in breast cancer rates

derived from Registry figures for 1983
through 1986 could have been due to an

1987 1988 increase in reporting to the Registry during
the early years of its operation. An audit by
the Centers for Disease Control of the
Cancer Registry, which examined reporting

of cases in 1985 from nine of 42 Maine hospitals, found that
84% of cancer cases from the nine hospitals were reported but
did not determine whether the accuracy of reporting had
changed over time.

Fourth, even if all repeat admissions within a year were

linked and discounted from the hospital discharge data, varia-
tions in admitting practices for a given disease over time and
by area could cause discrepancies between the number of hos-
pital discharges and the actual occurrence of the disease2'5.
Hospital admissions for breast cancer may have remained sta-
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Figure 1. Maine Chronic Disease Surveillance System
rates, 1980-88
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Figure 2. Maine Chronic Disease Surveillance System breast cancer
rates, 1980-88
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Figure 3. Maine Chronic Disease Surveillance System cervical cancer

rates, 1980-88
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ble, despite an increased number ofcases reported to the Can-
cer Registry, if breast cancers were being detected at an earlier
stage that did not require hospitalization. Some of these early
detected cases could have resulted in increased admissions in
later years. In addition, variations in admitting and reporting
practices by area could cause discrepancies in county rates
obtained from the two data sources.

Finally, errors or biases in coding ofhospital records may
result in misclassification of diseases or other discrepancies
that could prevent accurate linking ofrecords. Diagnostic cod-
ing bias should have been minimized somewhat in our system
since both primary and secondary diagnostic codes were
searched for any mention of the specific disease under surveil-
lance.Other coding errors may be more widespread and diffi-
cult to detect. For example, the gender variable on hospital dis-
charge records is coded with a "1" for male and "2" for female.
These can easily be reversed during coding, which could pre-
vent the subsequent linking of records belonging to the same
individual.

The correlation between county hospital discharge and
Cancer Registry rates varied directly by disease according to
the percent ofrecords ofeach disease that were linked between
the two databases. Rates from hospital discharge data fit most
closely with those from Cancer Registry data when the pro-
portion of linked records was highest. This supports the con-
clusion that hospital discharge data are a better surveillance
source for some diseases than for others. The reliability ofhos-
pital discharge data in estimating disease occurrence is affected
by the likelihood that people with the disease under study will
have multiple admissions, by the relative variability in provider
practice with respect to hospital admissions for cases of dis-
ease, and by variability in access to care2-. Consequently, the
occurrence of a disease such as stroke should be more accu-

rately measured with hospital discharge
data than a disease such as asthma.
Utility of state and local hospital discharge
data for chronic disease surveillance could
be improved through the use of unique
individual identifiers, better understanding
of variations in and determinants of admit-
ting practices, and by improvements in
access to care. Where disease registries can
be established, they may serve as more reli-
able surveillance sources than hospital dis-
charge data. Unfortunately, registries do not
exist for many chronic diseases, and hospital
discharge data may serve as one of the few
available data sources to track such condi-
tions and monitor the public's health. Mor-
tality data have historically been used as a
surrogate for data on disease incidence. The
comparisons presented here illustrate that
hospital discharge data may indicate trends
in incidence better than mortality data for
some diseases. Finally, hospital discharge
data is an important source for estimating

the burden ofhealth conditions on the health system.
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