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Accuracy of Medicaid Payer Coding in Hospital Patient
Discharge Data

Implications for Medicaid Policy Evaluation

Arpita Chattopadhyay, PhD, and Andrew B. Bindman, MD

Background: Ambulatory care-sensitive hospitalization rates de-
rived from hospital discharge data have been used to compare
ambulatory care across insurance and delivery system groups.
Objective: We sought to quantify the impact of coding inaccuracies
in hospital discharge data on counts of hospitalizations for ambula-
tory care-sensitive conditions among Medicaid beneficiaries.
Methods: This was a cross-sectional comparison of administrative
databases of all California Medicaid beneficiaries younger than 65
years of age. We compared the number of hospitalizations that were
attributed to Medicaid beneficiaries in California’s hospital dis-
charge data for 1994 to 1999 with the number derived from a file
that linked hospital discharge data with the Medicaid eligibility file.
Results: Hospital discharge data undercounted 28.2% of hospital-
izations for ambulatory care-sensitive conditions among Medicaid
beneficiaries and overcounted 13.4% of such admissions among
non-Medicaid beneficiaries. Approximately 5% of hospitalizations
for ambulatory care-sensitive conditions captured as Medicaid ad-
missions in routine hospital discharge data were among patients who
gained Medicaid coverage as a result of the hospitalization. Patients
who acquire Medicaid coverage as a result of a hospitalization are
much more likely to be placed into Medicaid fee for service rather
than Medicaid managed care which biases comparisons of these 2
delivery models.

Conclusion: Caution should be used in the interpretation of Med-
icaid hospitalization rates as calculated from routine hospital dis-
charge data. State agencies that provide hospital discharge data
should consider the opportunity to improve the evaluation of Med-
icaid services by linking hospital discharge data with Medicaid
enrollment files.
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he analysis of preventable hospitalizations for ambulatory
care-sensitive conditions has emerged as a tool for mon-
itoring ambulatory care.! Ambulatory care-sensitive condi-
tions, such as asthma, diabetes, and hypertension, are condi-
tions that often can be managed with timely and effective
treatment in an outpatient setting, thereby preventing hospita-
lization. Hospital admissions for these conditions reflect a
decline in health status, and higher rates of admission for
these conditions are associated with worse access to care.’
The widespread availability of data on hospitalizations
also makes the measurement of admissions for ambulatory
care-sensitive conditions an efficient means to monitor out-
patient care. Most states collect abstracted information on
hospitalizations that can be used in combination with popu-
lation estimates at relatively low cost for research purposes.’
Hospitalization rates for ambulatory care-sensitive con-
ditions are higher among Medicaid persons than among
privately insured patients.* Among privately insured patients,
hospitalization rates for ambulatory care sensitive conditions
are lower in managed care than in fee for service.® One
study comparing these 2 delivery models in Medicaid has not
demonstrated a reduction in hospitalization rates for ambula-
tory care-sensitive conditions in managed care.” However,
there are several reasons to question whether studies that use
routine hospital discharge data accurately reflect hospitaliza-
tions for Medicaid beneficiaries, particularly after the intro-
duction of Medicaid managed care. For example, Medicaid
hospitalizations could be undercounted in hospital discharge
files that provide only one field for coding the patient’s payer
status even though many patients might have dual coverage
such as Medicare and Medicaid.® Medicaid managed care
might further contribute to undercounting of Medicaid ad-
missions because Medicaid beneficiaries who are enrolled in

Medical Care ® Volume 43, Number 6, June 2005

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Medical Care ® Volume 43, Number 6, June 2005

Accuracy of Payer Coding

commercial health plans might be mistakenly coded as pri-
vately insured.

In addition to circumstances that would lead to an
undercounting of Medicaid beneficiaries, there are at least 2
scenarios that could result in a large number of uninsured
individuals being misclassified as Medicaid beneficiaries in
routine hospital discharge data. First, hospitals may presume
that some uninsured individuals are going to qualify for
Medicaid on the basis of the hospitalization, and they may
mistakenly submit erroneous information on those hospital-
izations. Second, even in the circumstance that hospitals
correctly indicate that a previously uninsured individual will
qualify for Medicaid as a result of the hospitalization, this
transition in insurance status, from uninsured to Medicaid,
threatens the interpretation of hospitalization rates for ambu-
latory care sensitive conditions. Hospitalization rates for
ambulatory care sensitive conditions are designed to be an
indicator of outpatient care prior to a hospitalization and
are only a valid indicator of the effectiveness of ambulatory
care by insurance group if the payer information pertains
to the period prior to the hospitalization.” Relying on the
insurance status information recorded at the time of a hospi-
talization may bias hospitalization rates for ambulatory care
sensitive conditions upward for Medicaid beneficiaries and
downward for the uninsured.

This article uses gold-standard estimates of the number
of Medicaid hospitalizations in California to determine
whether there are systematic errors in the coding of Medicaid
as the insurance category for patients in the state’s routine
hospital discharge data that could bias estimates of Medicaid
beneficiaries’ hospitalization rates for ambulatory care sensi-
tive conditions. In addition, we examine whether these errors
may differentially impact the accurate estimation of admis-
sion rates for ambulatory care sensitive conditions among
patients in Medicaid fee-for-service versus Medicaid man-
aged care.

METHODS

To create a gold-standard estimate of the number of
hospitalizations for ambulatory care sensitive conditions that
could be attributed to California’s Medicaid beneficiaries
(Medi-Cal), we used a special research file that linked Cali-
fornia’s Office of Statewide Health Planning and Develop-
ment’s (OSHPD) routine hospital Patient Discharge Data
(PDD) with the California Department of Health Services
(DHS) Med-Cal Monthly Eligibility File (MMEF) for the
period of 1994-1999.

California’s OSHPD produces an annual data file on all
nonfederal acute care hospitalizations in the state. OSHPD
applies several hundred audit rules to enhance the validity of
their data before making them available for research.'® The
routine PDD file includes, among other things, information
on admission month and year, patient demographics, ex-
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pected source of payment, and diagnosis and procedure
codes. The linkage of the PDD file with data from the DHS
Medi-Cal monthly eligibility file (PDD-MMEF) provided
additional information for the entire year on patients’ month-
by-month Medi-Cal enrollment status, aid category, health
plan, and the county of residence. These data elements
allowed us to classify each hospitalization as occurring for a
Medi-Cal beneficiary and, if so, whether that beneficiary was
in fee-for-service or managed care.

The linking of the 2 data files (PDD and MMEF) was
performed by DHS using a combination of deterministic and
probabilistic matching techniques. First, DHS performed a
deterministic match on social security number (SSN), gender,
and year of birth. Because both files contained records with
incorrect or missing social security numbers, probabilistic
matching was performed using additional data elements in-
cluding date of birth, race/ethnicity, county of residence, date
of admission and diagnostic and procedure codes available in
the PDD and the MMEF as well as a separate Medi-Cal
billing file. Overall, 93% of Medi-Cal hospitalizations re-
corded by DHS in its billing file could be linked with a
hospitalization record in the PDD. The 7% that could not be
matched were mostly among newborns whose records could
not be distinguished from their mothers’."!

We used the linked PDD-MMEEF file as a gold standard
to determine the accuracy of payer coding for hospitalizations
for ambulatory care sensitive conditions in the routine PDD.
We examined how often patients identified as Medi-Cal
beneficiaries with hospitalizations for these conditions in the
PDD-MMEF file were correctly coded as Medi-Cal patients
in the PDD. Hospitalizations for ambulatory care-sensitive
conditions were identified based on a commonly accepted list
of these conditions as determined by the ICD-9 codes re-
corded in the primary admission condition field.'*'* We
limited our analysis to patients younger than 65 years of age
to be consistent with most studies that measure hospitaliza-
tions for ambulatory care sensitive conditions. To avoid the
error of attributing to Medi-Cal a hospitalization of an unin-
sured individual who gained Medi-Cal as a result of the
hospitalization, we counted in the PDD-MMEF only those
hospitalizations that occurred to individuals who had Medi-
Cal coverage during the month prior to admission. Ideally we
would have classified individuals on the basis of their insur-
ance status just prior to coming to the hospital, however the
previous month’s Medi-Cal status was the nearest available
measure. This approach required that we exclude January
admissions from our analysis as information on an individu-
al’s Medi-Cal eligibility was only available for the calendar
year, and we could not determine if someone with a January
admission was a Medi-Cal beneficiary in the previous De-
cember. Also, because the PDD-MMEF files were linked to a
calendar year, we could not accurately count Medi-Cal ad-
missions for hospital admissions that resulted in discharges in
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a different calendar year. Less than 1% of admissions had
discharges in a subsequent year, and these were excluded
from the analysis. Finally, because the PDD-MMEF file was
created using a probabilistic linkage method and some
records in the PDD file had missing information on key
identifying variables, we could not verify the Medi-Cal en-
rollment status for approximately 2% of the hospitalizations
for ambulatory care sensitive conditions in the PDD file.

We determined how often Medi-Cal beneficiaries were
undercounted in the PDD because of 2 potential sources of
error. First, we estimated the number of patients younger than
65 years of age who had dual coverage with Medicare and
Medi-Cal by examining the number of Medi-Cal beneficiaries
in the PDD-MMEF file who were recorded as Medicare
beneficiaries in the PDD. Although some of the differences in
the 2 files could represent random errors in data recording, we
assumed that the majority would be due to the limitation in
the PDD of only being able to record one payer source.
Second, we evaluated how often Medi-Cal beneficiaries were
undercounted in the PDD because they were mistakenly
coded as privately insured and whether this error was sys-
tematically related to Medi-Cal beneficiaries who were in
managed care and receiving their health care through com-
mercial health plans. We conducted comparisons for all
Medi-Cal beneficiaries and separately for those in Medi-Cal
fee-for-service and Medi-Cal managed care.

We also performed analyses to determine how often
Medi-Cal beneficiaries with hospitalizations for ambulatory
care sensitive conditions were overcounted in the PDD file.
We compared how often individuals coded as Medi-Cal
beneficiaries with hospitalizations for ambulatory care sensi-
tive conditions had their Medi-Cal status confirmed in the

linked PDD-MMEF file. To quantify how much of the over-
count of Medi-Cal hospitalizations in the PDD could be
attributed to individuals who gained Medi-Cal as a result of
a hospitalization, we compared the agreement in Medi-Cal
status between the PDD recording of the hospitalization and
the PDD-MMEF file recording of Medi-Cal eligibility based
on the Medi-Cal status during the month of admission versus
the month before the hospitalization. The analysis was further
stratified on the basis of Medi-Cal fee for service and Medi-
Cal managed care to assess whether overcounts varied in
these subgroups.

Although described differences in the results would
meet statistical significance in our large dataset, we have not
indicated this with p values in the tables or text as our results
pertain to the entire Medicaid population, not samples of the
Medicaid population, for the indicated time period.

RESULTS

Accuracy of Payer Information

We were able to confirm more than 340,000 hospital-
izations for ambulatory care-sensitive conditions among
Medi-Cal beneficiaries younger than 65 years who were
identified in the PDD-MMEF that were also coded as Medi-
Cal in the PDD. However, only 71.8% of Medi-Cal admis-
sions in the gold-standard PDD-MMEF file were coded as
being insured by Medi-Cal for that hospitalization in the
routine PDD (Table 1). The extent of the undercount in the
PDD was greater for Medi-Cal patients in managed care plans
than in fee-for-service care (34.1% of 84,907 versus 26.9% of
391,387 hospitalizations). For Medi-Cal managed care pa-
tients, most of the misclassification in the PDD was in coding

TABLE 1.

Distribution of Medi-Cal Hospitalizations for Ambulatory Care-Sensitive Conditions

for Patients Younger Than 65 in Medi-Cal Monthly Eligibility File (MMEF) by Payer Code
Information in Patient Discharge Database (PDD), 1994 to 1999

MMEF
Medi-Cal Medi-Cal
All Medi-Cal Managed Care Fee-For Service
PDD Payer Code (n = 476,294) (n = 84,907) (n = 391,387)
Medi-Cal 71.8 65.9 73.1
Medicare 18.0 8.1 20.2
Private managed care 5.2 17.5 2.5
Private fee-for-service 2.1 4.7 1.5
Other 1.0 2.0 0.8
Uninsured 1.9 1.8 1.9
Total 100% 100% 100%

Source: Office of the Statewide Health Planning and Development, Department of Health Services 1994 to 1999.

Excludes January admissions.
PDD payer status during time of hospitalization.

MMEEF eligibility status in the month before hospitalization.
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these patients as privately insured, either in private managed
care (17.5%) or in private fee-for-service (4.7%). This error is
most likely attributable to hospitals failing to recognize that
Medi-Cal managed care patients who were receiving their
managed care through commercial health plans were still
Medi-Cal patients. However, Medi-Cal fee-for-service pa-
tients were most commonly misclassified in the PDD as
Medicare beneficiaries (20.2%). This undercount of Medi-Cal
hospitalizations is most likely attributable to the inability to
record more than one insurance category in the PDD for
patients who have dual coverage with Medi-Cal and Medi-
care. A very small percentage of Medi-Cal patients in man-
aged care (1.8%) or fee-for-service (1.9%) were identified as
uninsured in the PDD suggesting that hospitals aggressively
determine the Medi-Cal eligibility of low-income patients.

Table 2 indicates that the sensitivity of the Medicaid
payer code information in the PDD was lower (71.8%) than
its specificity (86.6%). In the PDD, it was more common to
misclassify Medi-Cal patients into other insurance categories
(undercount of 134,106 of 476,294 Medi-Cal admissions)
than it was to misclassify patients from other insurance
groups as Medi-Cal beneficiaries (overcount of 92,666 of
692,868 non-Medi-Cal admissions). The net result of the 2
types of errors is an undercount of 9% of Medi-Cal hospital-
izations in the PDD.

Attributing a hospitalization for an ambulatory care
sensitive condition to a Medi-Cal patient on the basis of the
patient’s Medi-Cal eligibility in the month before admission
rather than the month of admission did not dramatically affect
the sensitivity or the specificity of the Medi-Cal coding in the
PDD. However, a comparison of these 2 analytic approaches
reveals that approximately 5% of the 434,854 hospitalizations
for ambulatory care-sensitive conditions attributed in the
PDD to Medi-Cal beneficiaries occur among patients who

TABLE 2. Agreement in Identification of Ambulatory Care-
Sensitive Hospitalizations for Medi-Cal Patients Younger
Than 65 Between Medi-Cal Monthly Eligibility File (MMEF)
and Payer Code Information in Patient Discharge Database
(PDD), 1994 to 1999

Medi-Cal Enrollment in MMEF

PDD payer code Yes No
Medi-Cal 71.8% (342,188) 13.4% (92,6606)
Other payers 28.2% (134,106) 86.6% (600,202)
Total 100% (476,294) 100% (692,868)

Source: Office of the Statewide Health Planning and Development,
Department of Health Services 1994 to 1999.

Excludes January admissions.

PDD payer status during time of hospitalization.

MMETF eligibility status in the month before hospitalization.

Numbers in parenthesis represent counts.
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most likely were uninsured and who gained Medi-Cal eligi-
bility because of the hospitalization (Table 3, 83.9% versus
78.7%). Individuals who were enrolled in Medi-Cal during
the month of a hospitalization (presumably as a result of the
hospitalization) accounted for 22,725 (25%) of the 92,666
overcount group. Moreover, most (90%) of the 22,725 indi-
viduals who gained Medi-Cal coverage as a result of their
hospitalization were placed in Medi-Cal fee-for-service rather
than Medi-Cal managed care. Using the Medi-Cal payer code
in the PDD rather than the PDD-MMEF Medi-Cal eligibility
code from the prior month inflates the count of hospitaliza-
tions for ambulatory care sensitive conditions for Medi-Cal
fee-for-service patients (70.5% versus 65.8%) much greater
than for Medi-Cal managed care patients (13.4% versus
12.9%). Therefore, the misclassification bias in routine PDD
due to uninsured persons gaining Medi-Cal coverage as a
result of a hospitalization undermines comparisons of Medi-
Cal managed care and fee-for-service hospitalizations rates.

DISCUSSION

This study demonstrates substantial error in the coding
of Medicaid beneficiaries in routine hospital discharge data
that affects the accuracy of calculated rates of hospitalizations
for ambulatory care sensitive conditions. We identified and
quantified the impact of 3 common and systematic sources of
errors in the payer information of the California hospital
PDD. Two of these errors, the nonrecording of Medi-Cal
coverage among beneficiaries who have dual coverage with
Medicare and the inaccurate recording of Medi-Cal managed
care patients in commercial health plans as privately insured,
contribute to an undercount of 28% of Medi-Cal hospitaliza-
tions for ambulatory care sensitive conditions for beneficia-
ries less than 65. This undercount is partially offset by a 13%
overcount of non-Medi-Cal admissions as Medi-Cal hospi-
talizations. Approximately one quarter of this overcount oc-
curs when uninsured individuals gain Medi-Cal insurance as
a result of a hospitalization. Although the Medi-Cal payer
code information in the PDD in this case is actually accurate
for the period of the hospitalization, the error is in assuming
that these individuals had the same health insurance status in
the ambulatory setting prior to the hospitalization.

The errors in the PDD contribute toward a systematic
bias in comparisons of Medi-Cal fee-for-service and Medi-
Cal managed care toward higher hospitalization rates in
Medi-Cal fee-for-service. The absolute size of this error
increases in association with the growth of Medi-Cal man-
aged care. This occurs because Medi-Cal managed care
admissions are more likely than Medi-Cal fee-for-service
admissions to be miscoded as privately insured. Second,
uninsured persons who transition to Medi-Cal as a result of
a hospitalization are disproportionately more likely to be
placed into Medi-Cal fee-for-service rather than Medi-Cal
managed care. Thus, comparisons of the performance of
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TABLE 3. Admission Month and Previous Month Medi-Cal Enrollment Status Among Patients Younger Than 65 Identified as
Medi-Cal in PDD With Hospitalizations for Ambulatory Care Sensitive Conditions, 1994 to 1999

Medi-Cal Enrollment in MMEF

Yes

Managed Care

Fee-For-Service No

Admission month MMEF MediCal status
Previous month MMEF MediCal status

13.4% (58,216)
12.9% (55,955)

83.9% (364,913)
78.7% (342,188)

70.5% (306,697)
65.8% (286,233)

16.1% (69,941)
21.3% (92,666)

Source: Office of the Statewide Health Planning and Development, Department of Health Services 1994 to 1999.

Excludes January admissions.
Numbers in parenthesis represent counts.

Medi-Cal fee-for-service versus Medi-Cal managed care us-
ing hospitalization rates for ambulatory care sensitive condi-
tions will be biased upward for Medi-Cal fee-for-service
because of uninsured patients being disproportionately tran-
sitioned into Medi-Cal fee-for-service. This bias toward
higher rates of hospitalization in Medi-Cal fee-for-service
than in managed care is on top of a health selection bias in
voluntary Medi-Cal managed care that also exaggerates the
difference in admission rates for ambulatory care sensitive
conditions between Medi-Cal fee for service and managed
care.'* Studies that rely on routine hospital discharge data to
compare Medicaid managed care and fee-for-service plans
may not be accurate.”'

Our study was limited to California’s routine patient
discharge database, and our findings may not be entirely
generalizeable to other states. More than 40 states collect
hospital discharge abstracts, but the data elements, coding
rules, and quality vary across states. California’s Office of
Statewide Health Planning and Development’s PDD has been
used extensively for research purposes for more than 20
years. Thus, we suspect that payer code errors we identified in
California’s routine PDD could be as common or more
common in other state’s hospital discharge databases.

We focused our analysis on hospitalizations for ambu-
latory care-sensitive conditions, and our findings may not
apply to other hospitalized conditions. For example, we
suspect that the coding error that occurs when an uninsured
individual gains Medi-Cal as a result of a hospitalization
might be even greater for acute than chronic conditions.
Low-income individuals who have chronic illnesses may be
more likely to consistently qualify for Medicaid insurance
and would therefore not transition into Medicaid as a result of
a hospitalization. The coding error associated with individu-
als who gain Medicaid coverage as a result of a hospitaliza-
tion is also more likely to occur in the context of policies,
such as more frequent re-enrollment requirements, that in-
crease the number of individuals who gain and lose Medicaid
insurance coverage.'®
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To perform our analysis of the payer code errors in
routine hospital patient discharge data attributable to patients
gaining Medicaid as a result of a hospitalization, we relied
upon a gold-standard measure of Medicaid coverage defined
by having this insurance eligibility in the month prior to a
hospitalization. In applying this standard, we may have un-
dercounted some individuals who had the benefits of Medic-
aid coverage for less than a month in the outpatient setting
prior to a hospitalization. However, we suspect if we did
introduce such an error that the number of such people was
probably small and that their opportunity to have used that
coverage in the outpatient setting prior to their hospitalization
was extremely time limited.

In summary, our results suggest that caution should be
used in the interpretation of Medicaid hospitalization rates as
calculated from routine hospital discharge data. This study
quantifies several important sources of nonrandom error in
the recording of Medicaid admissions in routine hospital
discharge data. Relying upon routine hospital discharge data
results in an underestimate of the total counts of hospitaliza-
tions for Medicaid beneficiaries. The majority of under-
counted admissions in Medi-Cal managed care are related to
patients being misclassified as privately insured. California
has recently implemented a revision to its hospital patient
discharge database that separates the recording of payer and
health plan that may correct this error. The majority of
undercounted Medicaid fee for service admissions are among
those beneficiaries who are also covered by Medicare (dual
eligibles). Medicaid studies that explicitly exclude these ben-
eficiaries or do so by focusing on eligibility groups such as
those in the Temporary Assistance for Needy Families pro-
gram that are much less likely to have dual eligibles, would
diminish the likelihood of an undercount of Medicaid fee for
service admissions. However, if this is done without correct-
ing some of the other identified errors in routine hospital
discharge data, one might expect there to be a net overcount-
ing of Medicaid fee for service hospitalizations that could
bias comparisons with Medicaid managed care. Inattention to
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the systematic errors in coding of Medicaid as the payer in
routine hospital discharge data could result in erroneous
conclusions when these data are used in evaluating Medicaid
policies.

To improve the accuracy and usefulness of hospitaliza-
tion data, we recommend that organizations that make these
data available consider additional steps they could take to link
their data with information from payers. As a first step, state
agencies that provide hospital discharge data should pursue
data linkages with their state Medicaid enrollment files to
enhance opportunities to evaluate the quality of Medicaid
services.
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