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Summary: With a growing national emphasis in data transparency and re-
porting of public health data, it is essential for researchers to know more
about Medicare claims data, the largest and most reliable source of health-
care utilization and expenditure for individuals older than 65 years in the
United States. This article provides an overview of Medicare claims data for
plastic surgery outcomes research. We highlight essential information on
various files included in Medicare claims data, strengths and limitations of
the data, and ways to expand the use of existing data for research purposes.
As of now, Medicare data are limited in providing adequate information re-
garding severity of diagnosed conditions, health status of individuals, and
health outcomes after certain procedures. However, the data contain all
health-care utilization and expenditures for services that are covered by
Medicare Parts A, B, and D (inpatient, outpatient, ambulatory-based and
physician-based services, and prescription drugs). Additionally, Medicare
claims data can be used for longitudinal analysis of variations in utiliza-
tion and cost of health-care services at the patient level and provider level.
Linking Medicare claims data with other national databases and utilizing
the ICD-10 coding system would further expand the use of these datas-
ets in health services research. (Plast Reconstr Surg Glob Open 2015;3:¢530;
doi: 10.1097/GOX.0000000000000497; Published online 26 October 2015.)

the age 65 years or older are rapidly increas-

ing. According to the 2010 census, there were
40.3 million people aged 65 years or older in the
United States, representing 13% of the total popula-
tion and 36% of the total health-care expenditure.'
It is, therefore, important to study health-care use
and cost among this population. Medicare is a fed-

The number and proportion of individuals of
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erally funded and administered program that pro-
vides health insurance for approximately 47 million
individuals who aged 65 years and older. Medicare
claims data offer a unique opportunity for research-
ers to analyze the trends in plastic surgery treatment
options, variations in treatment and expenditures,
and comparative effectiveness of treatments and sur-
gical procedures.

Medicare claims data are derived from the pay-
ment or reimbursement of medical bills. Therefore,
they are regularly audited and are of the highest
quality. These data have increasingly been used for
research purposes because of the wealth of informa-
tion they provide for a nationally representative pop-
ulation of adults aged 65 years and older. However,
Medicare data are complex and “highly susceptible
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to misleading conclusions™ that could compromise

the quality of patient care. This article comes at a
time of increased national emphasis on health ser-
vices research and heightened transparency of Medi-
care claims. In this article, we discuss plastic surgery
research applications, major pros and cons of using
Medicare data for research, and how to further ex-
pand the use of claims data for research purposes.
This article will assist practicing plastic surgeons in
better understanding the literature that is derived
from Medicare data and to promote original plastic
surgery research using Medicare data.

HISTORICAL BACKGROUND

The Medicare program has been amended and
has grown more complex over the decades since its
1965 launch. Today, people aged 65 years or older
comprise the majority (85%) of Medicare beneficia-
ries, followed by younger individuals with certain dis-
abilities (15%) and people of all ages with end-stage
renal disease (<1%). Part A now covers inpatient hos-
pital care, skilled nursing facilities, and home health
care and hospice care. To be eligible for Part B,
people must also be eligible for or have bought into
Medicare Part A.® Premiums and coverage caps for
inpatient and outpatient settings change on a yearly
basis and are publicly available.* Medicare Part C,
also known as Medicare Advantage, is a health plan
that is offered by private companies that are in con-
tract with Medicare and provides Part A, Part B, and
possibly prescription drug coverage benefits to those
enrolled.”® Cost sharing under Medicare Advantage
plans vary depending on geographic location and
the specific plan.®” Finally, Part D, implemented in
2006, is an optional federally funded and privately
administered program, which provides prescription
drug coverage for those enrolled®; cost and coverage
caps may vary depending on geographic location
and the Part D plan.®

PROCUREMENT AND USE OF MEDICARE
CLAIMS DATA IN RESEARCH

Although Medicare claims data were originally
created for payment, reimbursement, and admin-
istrative purposes, it did not take long for the data
to be used for various research initiatives. The Re-
search Data Assistance Center assists researchers to
identify files needed for their research and is the
liaison between them and the Center for Medicare
and Medicaid Services (CMS).® Medicare claims data
are considered Research identifiable files, contain-
ing beneficiary-level protected health information."
After identifying the required Medicare files, the Re-
search Data Assistance Center submits a researcher’s
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data request to CMS. The CMS Privacy Board reviews
the submitted research proposal and requires an
Institutional Review Board approval and Data Use
Agreement to ensure that patient privacy is protect-
ed and the need for data is justified.

Many of the earlier investigations using Medi-
care claims data focused on analyzing the ret-
rospective and prospective payment system''™"
and assessing the sensitivity and specificity of the
data.'"'* Over the last decade, however, research-
ers have increasingly used Medicare claims data
for various issues in surgical outcomes research.
Investigations of the factors influencing variation
in breast reconstruction' and in rheumatoid hand
and wrist surgery'® are examples of how data have
recently been used in plastic surgery outcomes re-
search (Table 1). The data can be analyzed accord-
ing to different units of analysis, such as patient,
provider, location of care, diagnosis, procedure, or
geographic area.

MEDICARE CLAIMS FILES

Table 2 shows a list of commonly used Medi-
care data files. Part A (Medicare Provider and
Analysis Review), Part B (Carrier File), and Part
D are all available for purchase. Most researchers
exclude Part C recipients from their analysis be-
cause Medicare Managed Care (MMC) participants
do not have any inpatient and outpatient claims
data. Medicare data files can be used for research
in 3 ways: (1) as identifiable data files, containing
beneficiary-specific and physician-specific informa-
tion, (2) as limited dataset files with no identifying
information, and (3) as nonidentifiable data files
within the public domain. It is essential to get the
denominator file, also known as the Master Benefi-
ciary Summary File, if demographic information is
needed. For example, the Master Beneficiary Sum-
mary File can be used to verify a beneficiary’s age,
sex, race, and other important demographic and
insurance information; it also allows researchers to
track patients over time if several years of data are
obtained. The costs in obtaining data vary depend-
ing on which database is used and the amount of
data that is abstracted.

STRENGTHS AND WEAKNESSES OF
MEDICARE DATA

Medicare claims data contain reliable demo-
graphic information including age, sex, race, and
place of residence for all individuals who are en-
rolled in Medicare. Furthermore, claims data con-
tain information regarding utilization of various
health services that are covered, and information
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Table 1. Use of Medicare Data in Plastic Surgery Outcomes Research

Utilization Cost Treatment Trends Provider Quality Variation

¢ How outpatient A cost-effectiveness anal- ® Treatment of Skin recon- e Level of Variation
mastectomy ysis of free autologous distal radius struction agreement in surgical
affects recon- breast reconstruction® fractures over claims submit- between treatment of
struction rates'” Cost differences of treat- time'? ted by derma- Medicare distal radial

® Delays between ing nonmelanoma skin ¢ Trends in tologists rela- claims and fracture®
diagnosis and cancer® Mohs micro- tive to other record Influence of
surgical proce- Economic analysis of graphic specialties® abstrac- race/ethnic-
dures for breast screening strategies surgery use in Variation tion for ity and place
cancer® for silicone gel breast the Medicare in surgical guideline of service on

¢ Variation in the implant rupture® population® treatment of concordant breast recon-
utilization of Cost effectiveness of 2 ¢ Treatment pat- nonmelanoma multidis- struction
reconstruction flaps in postmastectomy terns in 2 types skin cancer by ciplinary after mastec-
after mastec- breast reconstruction® of surgical specialty® breast can- tomy"
tomy in elderly Cost effectiveness of treatment for Cutaneous cer care? Variation in
women?® acellular dermal matrix distal radius surgery experi- the use of

Use rates of
Mohs micro-

relative to autologous
dermal flaps in breast

fractures™

Surgical recon-

ence of multi-
ple specialties™

therapy after
distal radius

graphic surgery reconstruction® struction for Influence of fractures”
and surgical How quality of life data rheumatoid surgeon age Variation in
excision for should be incorporated arthritis® on distal radius rheumatoid
nonmelanoma into a cost analysis of fracture treat- hand and

skin cancer®

breast reconstruction®

ment®®

wrist surgery'®

e Current and future costs
for the treatment of
distal radius fracture®’

about services that are to be paid and the provid-
ers of these services. Beneficiaries’ identification is
encrypted but patient factors can be identified in
aggregate.

Claims data contain information about cov-
ered services used by beneficiaries. Therefore, re-
searchers can obtain the exact place of care, dates
of admission and discharge, diagnosis, procedures
performed, prescriptions received, and detailed ex-
penditures related to the services and procedures
received. Because Medicare claims data report on
a large population base, researchers can use these
datasets for detailed longitudinal subgroup analysis
or cost-effectiveness of surgical treatment options

Table 2. Description of Medicare Claims Files

without being concerned about loss of statistical
power.

Unlike survey or clinical data, administrative
claims data do not include any self-reported con-
ditions. Therefore, conditions must be diagnosed
before individuals can be included in the selected
cohort. As a result, chronic conditions such as hy-
pertension or depression are most often underdi-
agnosed. Diagnosis can be found as International
Classification of Diseases, ninth revision (ICD-9)
codes; however, these codes do notdefine the severity
or history of the disease. This can pose a problem
for researchers who are assessing 30-day postop-
erative complications because ICD-9 codes do not

File Name

Description and Elements Included

Master Beneficiary Summary File (MBSF)

MBSF contains identifiers of every person ever enrolled in Medicare, his

or her current demographics, enrollment dates, and chronic conditions.
Patient characteristics and the presence of supplemental insurance will be
obtained from this file.

Medicare Provider Analysis and Review File
(MedPAR; Part A)

MedPAR contains information about short-stay and long-stay hospitals. This
file includes diagnostic-related groups and ICD-9 diagnoses and procedure

codes, dates of admission and discharge, length of stay, reimbursement
amounts, and hospital identification number.

Outpatient file (Part B)

Outpatient file contains claims data on services from institutional outpatient

providers, including hospital outpatient and emergency departments.

Carrier file (Part B)

Carrier file contains claims data on services provided by physicians and other

noninstitutional providers.

Part D event file (Part D)

Part D prescription drug file contains drug claims for Medicare beneficiaries

enrolled in Part D plans. The information contained in this file includes
National Drug Codes (NDC), dates prescriptions are filled, total and out-of-
pocket expenditures, and days of treatment supplied.




specify whether a diagnosis is related to a preopera-
tive comorbidity or a postoperative complication.
Thus, complication rates may be overestimated or
underestimated if relying on ICD-9 codes. Lawson
et al* found that agreement between the Ameri-
can College of Surgeons National Surgical Quality
Improvement Program and Medicare data for 10
postoperative complications ranged from poor to
moderate.

Some components of treatments may not be
included in bills if reimbursement rates are rela-
tively inexpensive. Thus, it can be difficult to know
whether these components of treatment are being
uniformly provided to all patients in the dataset. In
addition, different care settings use different cod-
ing systems for procedures. The American Medi-
cal Association registered and continues to add/
modify the Current Procedure Terminology (CPT)
codes.?” On the other hand, the Centers for Medi-
care & Medicaid Services created and regularly
change the Healthcare Common Procedure Cod-
ing System (HCPCS) codes.*" Therefore, there is
no universal coding system in place. For instance,
inpatient care is coded using 4-digit ICD-9 proce-
dure codes; Carrier and Durable Medical Equip-
ment files usually use 5-digit CPT and HCPCS
codes; hospital outpatient care uses a mix of CPT
and hospital billing center codes. Also, there are
many discrepancies between CPT and HCPCS
codes, making it a challenging task for providers
or researchers to investigate an exact condition or
procedure.** Finally, both CPT and HCPCS codes
change regularly, on a year-to-year basis. There-
fore, researchers have to check the accuracy of
these codes regularly.*’

Claims data do not include clinical information
about the health status of individuals. Medicare
claims indicate records of health services received,
not the care needed based on individuals’ health
conditions. Additionally, because test results are not
included, there is no direct way to assess the results
of the services received.

Another limitation is that data are limited to
covered benefits. Before 2006, Medicare had no
pharmacy benefit so outpatient medications be-
fore 2006 cannot be studied using Medicare data.
Also, covered services for which claims are not
submitted are not included in the data. Thus,
there would be no record of immunizations or
prescription drugs if Medicare was not the payer
of the service.

Finally, a growing number of Medicare benefi-
ciaries have chosen to join an MMC plan as a cost
saving measure.® Today, about 30% of all Medicare
beneficiaries are enrolled in an MMC plan.® This
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is an important issue, which severely undermines
the representativeness of Medicare data. As a re-
sult of the 2003 Medicare Modernization and Im-
provement Act, starting in 2004, Medicare began
subsidizing payments to MMC plans.® Therefore,
many MMC plans expanded their benefits, without
additional cost to enrollees. For example, many
MMC enrollees had prescription drug coverage
before the implementation of Part D in 2006.*
Because MMC plans have offered lower premium
and copayment, and have provided additional ser-
vices (such as preventive care), their enrollment
increased significantly over time.’ During the past
decade, MMC enrollment increased by more than
50% from about 6 to 15 million.” With the ex-
ception of Medicare Part D event files, Medicare
claims data do not have any information about
health-care utilization and expenditure for these
individuals.

WORKING AROUND THE LIMITATIONS
OF MEDICARE CLAIMS DATA

One of the main challenges in using Medicare
claims data for health outcome research is their
lack of granularity in measuring health outcomes.
Administrative claims data, by nature, are limited
in providing health outcome measures. Researchers
who are studying surgical outcomes are often limited
to using mortality and hospital readmission rates as
proxies for health outcome measures. Part of this
issue, however, has to do with the outdated ICD-9
coding system that is still in use by the Centers for
Medicare & Medicaid Services.

In 1992, the World Health Organization, after
a decade of work, published the ICD-10 diagnostic
and procedure codes. During the 1990s, most devel-
oped nations switched to the ICD-10 coding system.*
Today, the United States is one of the few developed
nations that have not yet adopted the new coding
system.* ICD-10 codes would dramatically improve
the quality of the data from clinical and surgical re-
search perspectives. For example, the set of available
codes has expanded from 13,000 codes in ICD-9 to
68,000 codes in ICD-10. Additionally, the code set
has expanded from 5 digits in ICD-9 to 7 digits in
ICD-10. These enhancements not only allow the cod-
ing system to reflect new advancements in the world
of medicine and technology, but they also make it
possible to report laterality, symptoms, severity, and
related complications of procedures undertaken. Al-
though using the ICD-10 codes in Medicare claims
data would provide more detailed information and
expand the potential range of outcome research, the
transition from ICD-9 to ICD-10 codes will require a
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learning curve for physicians, coders, and research-
ers. Instead of using 1 code that encompasses all as-
pects of a procedure, the ICD-10 requires that each
distinct portion of a procedure is coded separately.*’
It will be difficult to conduct and interpret studies
that use Medicare data from both before and after
the transition to ICD-10.

Researchers can limit some of the drawbacks of
Medicare claims data by linking the data with various
national datasets (Fig. 1). This can be accomplished
by using various fields (such as beneficiary ID, ben-
eficiary zip code, and provider ID) included in Medi-
care data files. The following are just a few examples:

Census Bureau Data

Using a beneficiary’s place of residence ZIP code
available in the master beneficiary file, researchers
can link Medicare data with ZIP code level socioeco-
nomic variables such as mean household income,
education level, and median household value.
There are no socioeconomic variables available in
the Medicare claims data. Therefore, the ZIP code
level variables obtained from the Census Bureau
Data can be utilized as proxies for socioeconomic
variables.” In their study of postmastectomy breast
reconstruction, Onega et al”® controlled for income
as a potential confounder by using the median
household income for tract of residence at the time
of breast cancer diagnosis.

Provider Data (Hospitals and Physicians)

Researchers investigating health care delivered
by different institutions may be interested in evalu-
ating the influence of hospital characteristics such
as their teaching status, bed size, nurse-to-patient
ratio, and average daily census.** Such informa-
tion can be accessed through the American Hospi-
tal Association Annual Survey Database. Medicare
inpatient claims data can be linked to American
Hospital Association data by Medicare provider
ID, recorded in both datasets.”’ Furthermore,
measuring surgeons’ characteristics is becoming
increasingly important in health services research.
Researchers were previously limited to studying as-
sociations between hospital volume and surgical
outcomes, but they are now able to specify the sur-
geon within the institution to evaluate his or her
personal surgical volume. Waljee et al*® found an
association between surgeon age and surgical treat-
ment chosen after distal radius fracture. Attend-
ing physicians are identifiable using the Unique
Identification Number of Physicians and National
Provider Identifier. Using these 2 physician IDs,
Medicare outpatient claims can be linked to the
American Medical Association physician master
file, which contains primary and secondary spe-
cialty, age, year of graduation from medical school,
geographic location, and other important physi-
cian characteristics.***

Medicare Variable Linking Database Additional Information
ZIP Code with Census Bureau —_ Socioeconomic variables
Provider ID with American. Hgspital - Hospital characteristics
Association
Physician ID with American Medical _ Physician characteristics
Association
County Code with Area Resource File 5 County-specific information
ZIP Code with Dartmouth Health - Healthcare environment
Atlas
Beneficiary ID with SEER! - Cancer characteristics
- ; # .
Beneficiary ID with N DI/ o N Mortality data
State Vital Statistics

t=Surveillance, Epidemiology and End Results
+=National Death Index

Fig. 1. Information that may be obtained by linking Medicare claims data variables with

other databases.



Area Resource File

The National Bureau of Standards, U.S. Depart-
ment of Commerce, established the county codes
used in the Area Resource File (ARF) and the Health
Resource and Services Administration, Bureau of
Health Professions makes the ARF available.” The
county-specific ARF is a database containing more
than 6000 variables on health facilities, health
professions, and measures of resource scarcity,
economic activity, and socioeconomic and environ-
mental characteristics.”® The ARF can be merged
with Medicare data files at a county level. Addi-
tional information such as density of physicians or
hospitals, stratified by patients’ sex, age, and race/
ethnicity; physician and hospital characteristics;
and county-level population density information
can be merged with Medicare data. For example,
in a study of postmastectomy breast reconstruction,
Bian et al'” used the Surveillance, Epidemiology,
and End Results (SEER)-Medicare database linked
to the ARF to determine county-level health care
resources such as the number of specialty surgeons
per 1000 population.

Dartmouth Health Atlas Data

For the past 2 decades, the Dartmouth Atlas
Working Group has used Medicare data to pro-
vide a wealth of comprehensive information on
the health-care market. Dartmouth Atlas Working
Group provides a variety of publicly available data-
sets that can expand researchers’ understanding of
the health-care environment. These data are avail-
able at different levels (state, hospital referral re-
gion, hospital service area, or county) and can be
linked to Medicare data via a beneficiary’s place of
residence zip code. For example, using these data-
sets, researchers can include availability of certain
specialists or family practitioners where beneficia-
ries reside.™

Surveillance, Epidemiology, and End Results Data
The SEER data collected by the National Can-
cer Institute cover cancer incidence and survival
data of approximately 28% of the U.S. population.
The SEER program began in 1973 and has been
collecting and releasing data each year on patient
demographics; tumor characteristics such as pri-
mary tumor site, tumor morphology, and stage at
diagnosis; and treatment and vital status of patients
(provided by the National Center for Health Statis-
tics).%® This database includes cancer data such as
histology, stage, and grade, which are not otherwise
available in the Medicare database. However, the
SEER program only follows each cancer case for 4
months; thus, the data do not capture treatments
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provided after 4 months beyond the primary diag-
nosis, and there is no information on recurrence
or metastasis. Additionally, the sample size will be
smaller when compared with the case in which the
Medicare data alone are used. Furthermore, each
case enters the system on the initial diagnosis of
cancer without morbidity and health services uti-
lization information before the diagnosis. Lastly,
there are no expenditure-related variables in the
SEER datasets to allow for economic analysis. Com-
pared with SEER data, Medicare claims data reflect
use and expenditure of health-care services utilized
by beneficiaries for the whole period between en-
rollment in Medicare plans and death or disen-
rollment; however, they do not provide any cancer
characteristics or time of initial diagnosis of can-
cer. The 2 databases are complementary, and the
linkage of SEER and Medicare data provides com-
prehensive episodes of cancer care. The merged
data can enable researchers to identify diagnosis
of cancer, severity of the condition, other comor-
bidities, and finally health services use and their
corresponding expenditure before, during, and af-
ter cancer diagnosis.”*™ In et al® used the linked
SEER-Medicare database to identify elderly patients
with early-stage breast cancer who subsequently un-
derwent mastectomy and reconstruction. Linking
SEER data to Medicare data not only provides a
longitudinal perspective, but it also enhances the
identification of treatment procedures provided to
cancer patients (as SEER only records the most in-
vasive surgeries or cancer therapies). For example,
18% of breast cancer patients identified as receiv-
ing radiation therapy in Medicare data were not
recorded accordingly in the SEER data.”® Further-
more, research on complications after cancer treat-
ment, readmissions, and recurrences also becomes
possible using the combined data.*-%

CONCLUSIONS

This article provides an overview regarding
Medicare claims data, their use in plastic surgery
outcomes research, their strengths and weakness-
es, and how to work with some of their inherent
limitations. It is important for investigators to un-
derstand Medicare data before initiating a project
using Medicare claims. Likewise, it is important to
see what others have been able and unable to do
using this database to critically evaluate published
research and to embark upon original research.
Compared with expensive and lengthy clinical tri-
als, use of Medicare claims data for longitudinal
population-based studies seems to be a cost-effec-
tive approach for various surgical outcomes analy-
ses among the older population.
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