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Validation of Self-Reported Rheumatoid Arthritis Using
Medicare Claims: A Nationally Representative Longitudinal
Study of Older Adults

Michael ). Booth," “2) Daniel Clauw," Mary R. Janevic,' Lindsay C. Kobayashi,' and John D. Piette?

Objective. To determine the validity of self-reported physician diagnosis of rheumatoid arthritis (RA) using multiple
gold-standard measures based on Medicare claims in a nationally representative sample of older adults and to verify
whether additional questions about taking medication and having seen a physician in the past two years for arthritis
can improve the positive predictive value (PPV) and other measures of the validity of self-reported RA.

Methods. A total of 3768 Medicare-eligible respondents with and without incident self-reported RA were identified
from the 2004, 2008, and 2012 waves of the United States Health and Retirement Study. Self-reported RA was
validated using the following three claims-based algorithms: 7) a single International Classification of Diseases, ninth
edition, Clinical Modification claim for RA, 2) two or more claims no greater than 2 years apart, and 3) two or more
claims with at least one diagnosis by a rheumatologist. Additional self-report questions of medication use and having
seen a doctor for arthritis in the past two years were validated against the same criteria.

Results. A total of 345 respondents self-reported a physician diagnosis of RA. Across all three RA algorithms,
the PPV of self-report ranged from 0.05 to 0.16., the sensitivity ranged from 0.23 to 0.55., and the K statistic ranged
from 0.07 to 0.15. Additional self-report data regarding arthritis care improved the PPV and other validity measures
of self-report; however, the values remained low.

Conclusion. Most older adults who self-report RA do not have a Medicare claims history consistent with that
diagnosis. Revisions to current self-reported RA questions may yield more valid identification of RA in national health

surveys.

INTRODUCTION

Self-reports of health conditions are commonly used in
national health surveys to estimate disease prevalence or identify
risk factors. However, self-reported health conditions show var-
ying agreement with medical records or administrative data (1).
In general, self-reports of well-defined chronic conditions, such
as diabetes mellitus and hypertension, show modest agreement
with medical records, whereas those of less clearly defined con-
ditions, such as chronic low back pain, do not (1,2). On the other
hand, when people report not having a chronic disease, such as
emphysema, cancer, lupus, or manic—depressive disorder, that
information is often accurate and useful for identifying a disease-
free population (1,3).
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To validate self-reported medical conditions, research-
ers measure how self-report agrees with a gold standard, using
standard indicators of validity such as sensitivity, specificity, pos-
itive predictive value (PPV), negative predictive value (NPV), and
Cohen’s k (Figure 1). For the autoimmune disease rheumatoid
arthritis (RA), previous studies conducted in the United States and
elsewhere have shown that most people self-reporting physician-
diagnosed RA do not have the disease according to medical
records (Table 1) (4-16). The PPV of self-reported RA in prior stud-
ies ranges from 14.7% to 41%, meaning that on the high end,
only 41% of people saying they had RA had confirmation by the
respective gold standard. For studies reporting the sensitivity of
self-report, the range was 54% to 100% (4,5,8,10,13,17), and
for studies reporting K statistics, the values ranged from 0.06 to
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SIGNIFICANCE & INNOVATIONS

« We verify self-reported rheumatoid arthritis (RA),
a common measure used in National Health Sur-
veys, against three records-based Medicare RA al-
gorithms.

+ The study innovates on existing research by includ-
ing additional self-reports about care received for
arthritis to verify whether the positive predictive
value of self-reported RA is improved.

« The study also innovates on existing research by
using incident rather than prevalent self-reported
RA in a nationally representative survey of older
adults.

0.46 (4,8,10,13). Prevalence affects the PPV of self-report, which
is most clearly seen when the sample prevalence approaches
0% or 100%. Therefore, the most generalizable PPV studies
have a sample prevalence representative of the actual population
prevalence.

The consistent findings of low PPV and k values of self-
reported RA pose problems for researchers aiming to study RA in
studies that use self-reports. To remedy this problem, three of the
previously cited studies (4,7,10) looked at whether additional sur-
vey questions related to medication use could improve the PPV
and other validity measures for self-reports. All three studies found

that self-reported use of disease-modifying antirheumatic drugs
(DMARDs) increased the PPV of self-reported RA significantly
(47-50.5% higher values) (4,7,10). K statistics likewise increased
to 0.47 and 0.65 (4,10). For example, Nguyen et al found that
self-reported DMARD use increased the PPV of self-reported RA
from 41% to 91.5% and the K statistic from 0.22 to 0.87 (4). All
three studies concluded that self-reported RA combined with
self-reported DMARD use was satisfactory for identifying cases of
RA. Although additional self-report questions related to DMARD
use may increase the accuracy of self-report, such a definition
simultaneously excludes those with RA not taking DMARDS.

Many publicly available national health surveys, such as the
Health and Retirement Study (HRS) and the National Health and
Nutrition Examination Survey, include self-reported RA questions.
National surveys often include rich information about RA covar-
iates regarding the respondent’s lifestyle, diet, behaviors, socio-
economic status, mental health, and more and can be a valuable
resource for studying RA. The HRS is unique in that in survey years
2004 to 2012, respondents reported whether they took medica-
tion for arthritis (arthritis generally, not RA specifically) in addition to
having RA. Moreover, the HRS includes linkable Medicare claims
for consenting respondents, thereby allowing an evaluation of the
validity of the self-report questions.

In this study, we validated self-reported RA diagnoses
against diagnoses from Medicare claims in a large, nationally

Self-Reported RA
Gold Standard Positive Negative Total
Positive A B A+B
Negative C D C+D
Total A+C B+D N

A: True Positives, or Methods Agree

B: False Negatives, or Methods do not Agree
C: False Positives, or Methods do not Agree
D: True Negatives, or Methods Agree

Sensitivity: A/(A+B)
Specificity: D/(C+D)
PPV: A/A+C
NPV: D/B+D

Cohen’s Kappa: (A+D/N) — expected agreement / (1-expected agreement)

Figure 1. Contingency table calculations.
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representative sample of United States (US) adults aged 65 years
and older enrolled in the HRS. We further examined whether
including responses to the additional question about medication
use improved self-reported RA accuracy. The American College
of Rheumatology Guidelines for the Management of RA recom-
mends ongoing follow-up care to assess treatment response in
those with active disease (18,19). Therefore, we also sought to
determine whether an additional question asked in the HRS about
having seen a physician in the past two years for arthritis could
improve the correspondence of self-reported RA with Medicare
claims. To fully understand the accuracy of self-reported RA rel-
ative to prior studies, we used three different claims-based RA
indicators as the gold standard.

METHODS

Data source. We identified the study sample from the 2004,
2008, and 2012 waves of the US HRS. The HRS is a nationally
representative longitudinal panel study of US residents over the
age of 50 years (20). Sponsored by the National Institute on Aging
(UO1AG009740) and the Social Security Administration, the HRS
surveys approximately 20000 US adults each year on a variety
of health and economic-related topics. Using a multistage area
probability sample design, the HRS is a nationally representative
sample of US adults in the target age group (21). Subjects and
their spouses are followed from entry into the study until death,
with cohorts entering the survey every 6 years and then surveyed
every 2 years (22).

Sample eligibility and exclusion criteria. \We chose the
2004, 2008, and 2012 waves for the current study because they
are the most recent survey waves that included items measuring
self-reported RA and questions about receiving care for arthritis
after the RA self-report that all HRS respondents answered. We
used incident rather than prevalent self-reported RA because, in
the HRS, respondents self-report a lifetime history of RA. Medi-
care claims are available in the HRS from 1992 to 2016; however,
using prevalence would give respondents an unequal lookback
period. For instance, someone who is 65 years old in 2004 would
not have any Medicare claims to confirm self-report, whereas
someone who is 85 years old would have claims for the entirety of
the available data years. By using incident self-report, all respond-
ents have an identical 4-year lookback period at each wave.

To identify incident self-reported RA, we excluded preva-
lent RA self-reports in 2004 and then tabulated how responses
changed between waves. For example, if a respondent reported
no RA in 2004 and RA in 2008 or 2012, we classified these as
incident cases. Respondents to the 2006 and 2010 waves
were also asked the same RA questions detailed above; how-
ever, responses at these waves were only for respondents who
did not report at the previous wave or respondents who wished
to alter their previous answers. Therefore, new responses in the

intervening 2006 and 2010 waves were excluded from our anal-
ysis to maintain the same 4-year lookback period, though those
who wanted to change their last wave’s responses were included
and captured in the next wave.

Medicare claims document biling for various encounter
types, including inpatient stays, outpatient primary care, spe-
cialty visits, and professional providers’ claims. Claims include
diagnoses listed in the encounter for billing purposes, recorded
using International Classification of Diseases, ninth edition, Clinical
Modification (ICD-9-CM) codes, Health Care Common Procedure
Coding System, and Current Procedural Terminology codes. We
employed 4-year lookback periods between the 2004 to 2008
survey wave and the 2008 to 2012 wave to verify incident self-
reported RA against linked Medicare claims from Part A inpa-
tient and skilled nursing facility files and Part B carrier files from
primary care providers, outpatient care, home health services,
durable medical equipment, and preventative services. Centers
for Medicare & Medicaid Services (CMS) pays for care on a fee-
for-service (FFS) basis (Part A and Part B) and a capitated basis
via Part C, which is also called Medicare Advantage or Medicare +
Choice. Part C claims are not yet available for linkage to the HRS.
Not all HRS respondents consent to linking their Medicare records
(20). We addressed these differences in respondents’ enrollment
patterns through our exclusionary criteria, detailed below.

Several exclusionary criteria limited the original sample
of potentially eligible subjects (Figure 2). From the 20129 HRS
respondents in 2004, we included those who 7) were 65 years or
olderin 2004 (n = 11095), 2) had linked Medicare data (n = 10374),
3) had a FFS Parts A and B Medicare coverage period defined as
11 months or more per year for all 4 years either from 2005 through
2008 or 2009 through 2012 (n = 5582), and 4) answered “yes”
or “no” in 2008 to the question about self-reported RA because
nonresponses or “don’t know” responses would not allow us
to identify new cases of self-reported RA (n = 4755) in 2008 or
2012. We then excluded all prevalent cases of self-reported RA in
2004 (n = 527 excluded), leaving a final eligible sample of 4228.
Of these 4228 respondents, we did not count 34 who had their
first RA claim occur in the months after their interview date at their
respective wave. These excluded respondents’ late RA claims are
due to overlap in the lookback period’s final year and the month
of the year that participants took their survey. Study wave nonre-
sponse, participant death, or voluntary study withdrawal occurring
in patterns between waves that did not allow a calculation of inci-
dent self-report further reduced the sample by 426 respondents,
leaving 3768 contributing self-report data.

Identifying RA cases in Medicare claims data. \We
identified RA from Medicare claims associated with encounters
occurring in the 4 years before either the 2008 or 2012 survey
wave, using three different definitions based on commonly used
public health surveillance algorithms and a literature review of prior
epidemiologic studies. These three algorithms (described in more
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their survey for the given lookback period and were not counted in that wave.

Figure 2. Study sample flow chart.

detail below) are 1) the Center for Disease Control and Prevention
(CDC) ICD-9-CM case definition of arthritis and other rheumatic
conditions, 2) the Chronic Conditions Warehouse (CCW) algorithm
for establishing whether a beneficiary is likely to have osteoarthritis
(OA) or RA requiring medical care (restricted to RA-specific codes),
and 3) a strict algorithm derived from a systematic review of vali-
dated methods for identifying patients with RA using administrative
data that assessed the PPV of ICD code—based algorithms (22).

The National Arthritis Data Workgroup developed the CDC
case definition of arthritis and related rheumatological conditions
using ICD-9-CM codes (23,24). The definition identifies RA cases
based on the presence of at least one arthritis-related ICD-9-CM
code in administrative, mortality, or health care use databases. We
examined the working group’s list of codes and restricted our defi-
nition to capture RA only, using a minimum of one code for 714 or
714.0 (“systemic rheumatoid arthritis”). We identified codes listed
either as the principal diagnosis or in 1 of the 25 primary/second-
ary diagnostic fields from Medicare Part A or the 12 fields from
Part B carrier files. We excluded claims from nonlicensed health
care providers, such as ambulance services and durable medical
equipment providers.

The CMS CCW algorithms aim to reduce the risk of false posi-
tives that may occur when trying to identify the presence of chronic
conditions on the basis of biling claims (25). The CCW algorithm
for identifying OA/RA cases specifies a 2-year reference period
in which beneficiaries must have two or more diagnoses listed in
inpatient, skilled nursing facility, home health agency, hospital out-
patient, or routine outpatient visits from carrier claims. The 2-year
reference period requires that beneficiaries have 11 to 12 months
per year of non-health maintenance organization (HMO) Parts

A and B coverage and two claims within that period. During the
4-year lookback period between waves, we required a minimum of
two RA claims at least 1 day and no greater than 730 days apart,
restricted to ICD-9-CM codes 714 and 714.0. As we did in the
CDC algorithm, we excluded nonlicensed health care providers’
claims and counted any RA claim occurring in the available fields.

Chung et al conducted a systematic review that assessed
the PPV of ICD-9 code—based algorithms for identifying RA (22).
Algorithms that had, in addition to ICD-9 codes, information
related to DMARD use or the requirement that some or all RA
codes come from a rheumatologist performed much better than
ICD codes alone (22). For instance, Kim et al compared Medicare
claims against an RA diagnosis made by a rheumatologist and
found that the PPV of two or more RA claim codes was 55.7%,
of three or more RA claims codes was 65.5%, and of at least two
rheumatology claims codes was 66.7%. When including at least
one DMARD prescription in addition to these algorithms, the PPV
increased to 86.2% to 88.9% (26). The HRS has linkable Medi-
care pharmacy claims; however, data were not available for all
study years in our analysis. Therefore, we opted to create a “strict”
algorithm that was identical to the CCW criteria above but with at
least one of the two minimum claims coming from a rheumatol-
ogist. We identified rheumatology clinic-based RA claims using
CMS provider specialty code 66 from Part B carrier files listed in at
least 1 of the 13 specialty billing fields.

RA self-report variables. We identified self-reported RA
in two steps. First, self-report of any form of arthritis comes from
HRS responses to the question “Have you ever had, or has a
doctor ever told you that you have arthritis or rheumatism?” The
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HRS definition of medical doctor includes “specialists such as
dermatologists, psychiatrists, ophthalmologists, osteopaths, car-
diologists, as well as family doctors, internists, and physician’s
assistants” and also includes “diagnoses made by nurses and
nurse practitioners.” Second, people who responded affirmatively
further identified which type of arthritis they have as “osteoarthritis,
rheumatoid arthritis (sometimes called autoimmune arthritis), gout
or lupus, or arthritis related to a previous injury.” Our first definition
of self-reported RA included respondents who answered “yes”
to the first question and indicated “rheumatoid arthritis” in their
response to the second question.

As a potentially more specific self-report, we also included
information about self-reported doctor visits and arthritis-
related medication use. Respondents answered whether, in the
past two years, they had seen a doctor specifically for arthritis.
Respondents also answered whether they were “currently tak-
ing medication or other treatments for arthritis or rheumatism.”
These questions were not specific to RA but instead were asked
of anyone responding yes to having a form of arthritis.

Statistical methods. \We examined sociodemographic dif-
ferences in incident RA, assessed four different ways, as follow:
self-reported RA (yes versus no); the CDC ICD9-CM case defini-
tion of a single code indicating RA; the CCW algorithm; and our
strict algorithm requiring, in addition to the CCW criteria, at least
one diagnosis from a rheumatologist.

To calculate the sensitivity, specificity, PPV, NPV, and k of
self-reported RA compared with the three Medicare-based claims
algorithms, we computed incident RA from both the 2008 and
2012 survey waves and created contingency tables representing
the validity of self-report measures, including 7) self-reported diag-
nosis only, 2) self-reported diagnosis + self-reported arthritis med-
ications, 3) self-reported diagnosis + self-reported doctor visits,
and 4) self-reported diagnosis + doctor visits + medications for
each algorithm.

The use of proxy respondents is common in large health sur-
veys. Prior research conducted in an HRS sister study, the Survey
on Assets and Health Dynamics Among the Oldest Old, found that
the correspondence of self-report with Medicare use claims varies
by whether a proxy represents the respondent (27). Therefore, we
also examined whether the PPV of self-reported RA differed by
proxy status. Specifically, we created a binary proxy variable for
the 2008 and 2012 waves (yes or no), grouping both spouse and
nonspouse proxies into a single category, and compared the PPV
of incident self-reported RA by proxy status against all three RA
algorithms using two-sample tests of proportions.

Finally, to verify whether our exclusionary criteria based on
Medicare enrollment patterns introduced bias into our sample, we
used bivariate statistics to examine sociodemographic and RA
self-report differences between 7) Medicare linkage (yes versus
no) and 2) full Parts A and B coverage of at least 11 months per
year for all 4 years between survey waves (yes versus no).

RESULTS

Sample characteristics. The study sample included 3768
HRS respondents 65 years of age and older with linked Medi-
care claims and complete sociodemographic data who contrib-
uted incident self-report data during either the 2008 or 2012 HRS
survey wave. The mean age was 73.7 years (SD = 6.7) in 2004,
58.8% were women, 88.5% were White/Caucasian, 8.9% were
Black/African American, 19.7% had less than high-school educa-
tion, and 5.8% of respondents required a proxy.

A total of 345 respondents (9.2%) self-reported incident RA
in either 2008 or 2012 (Table 2). Compared with those not report-
ing RA, those with incident self-reported RA were more likely to be
Black or African American (15.6% versus 8.3%; P < 0.001), more
often had less than high-school education (29.6% versus 18.7%;
P < 0.001), and were more often from the lowest quartile of wealth
(38.6% versus 23.8%; P < 0.001).

We identified 245 respondents (6.5% of all respondents) who
had a single RA claim. Compared with those without claims data
indicating RA, those with a single RA claim were more often female
(70.6% versus 58.0%; P < 0.001) and more often had lower edu-
cational attainment and lower total household wealth. We identi-
fied 103 respondents meeting the CCW RA algorithm, and these
respondents were proportionally more often female compared
with participants without RA by the CCW criterion (72.8% versus
58.4%; P = 0.003). Finally, we identified 29 respondents meeting
our strict RA algorithm, who were, on average, 2.6 years younger
than those without this claim pattern (P = 0.038).

Sensitivity, specificity, PPV, NPV, and k of RA self-
reports. Of the 345 respondents with incident self-reported RA,
57 had a single RA claim (PPV = 16%), 41 had two or more claims
according to the CCW criteria (PPV = 12%), and 16 met the strict
RA criterion (PPV = 5%). K statistics were 0.13 for a single diag-
nosis, 0.15 for the CCW criteria, and 0.07 for the strict definition.

In addition to self-reported RA, 161 respondents reported
also taking medication for arthritis. Of these respondents, 43 were
confirmed by a single RA claim (PPV = 27%), 31 were confirmed
by the CCW criteria (PPV = 19%), and 13 were confirmed by
the strict definition (PPV = 8%). K statistics for those additionally
reporting medication use were 0.17 for a single RA claim, 0.20 for
the CCW criteria, and 0.12 for the strict definition. A total of 152
respondents reported, in addition to having RA, seeing a doctor in
the past 2 years for arthritis. Of these 152 respondents, 44 were
confirmed by a single RA claim (PPV = 29%), 32 were confirmed by
the CCW criteria (PPV = 21%), and 16 were confirmed by the strict
definition (PPV = 11%). Finally, 111 respondents reported having
RA and both taking medication and seeing a doctor in the past
2 years for arthritis. Of respondents reporting both types of care
received, 37 were confirmed by a single RA claim (PPV = 33%),
27 were confirmed by the CCW criteria (PPV = 24%), and 13 were
confirmed by the strict definition (PPV = 12%).
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Across all three RA algorithms and self-report combinations,
NPVs remained high, between 94% and 99% and increasing with
the RA algorithm’s strictness. Specificity performed similarly, with
high values ranging from 92% to 98% across all combinations.
Sensitivity was, however, low, ranging from 15% to 55%. The
highest values for sensitivity occurred in the strict RA algorithm
compared with self-reported RA and in the strict algorithm com-
pared with self-reported RA plus having seen a doctor (55% for
both).

The PPV of self-reported RA did not differ by proxy status for
a single RA claim or the CCW algorithm at either the 2008 or 2012
waves (P values ranged from 0.73 to 0.96). A proxy represented
no respondents who were identified by our strict RA algorithm.
Therefore, we could not determine whether proxy self-report dif-
fered for that method.

Medicare Linkage and Enrollment Patterns. A total of
93.5% of eligible HRS respondents in 2004 had Medicare link-
age (n = 10374) (Table 3). Compared with those who did not
consent to Medicare linkage, those with linkage were more often
older (mean 75 years versus 74 years; P = 0.002), were propor-
tionally more often female (94.2% female versus 92.6% male;
P = 0.001), were non-Hispanic White more often than Black or
African American (93.9% non-Hispanic White versus 91.2% Black
or African American; P < 0.001), and were proportionally more

often from the lower quartile of wealth. Important for our analy-
sis, we found no differences in self-reported RA patterns between
groups.

Of the 10374 respondents in 2004 with linked Medicare
data, 5582 (54%) had four full years of non-HMO Parts A and
B coverage during either lookback period. Compared with those
without full coverage, those with full coverage were somewhat
younger (73.8 years versus 76.3; P < 0.001), proportionally more
often female (65.1% versus 44.9%; P = 0.002), and proportion-
ally more often non-Hispanic White. Between groups, we found a
statistically significant difference in self-reported RA (P = 0.005);
respondents with full coverage more often self-reported having
RA (54.7%) compared with those without coverage (45.3%), and
they more often stated they did not know if they had RA (52.2%)
compared with those without coverage (47.8%).

DISCUSSION

Our analysis expands on findings from prior studies by test-
ing the validity of self-reported RA in a US-based nationally repre-
sentative sample. We found that self-reported RA has low validity
for identifying survey respondents with RA on the basis of Medi-
care claims data, as indicated by three different claims-based RA
diagnostic algorithms. Overall, the highest PPV for self-reported
RA was 16% and came from a single claim at any point during the

Table 3. Sociodemographic Characteristics of HRS Respondents Age 65+ with and without Medicare linkage and with and without

full FFS Parts A and B coverage

Full Parts A and B FFS Coverage for

Medicare Linkage

Either Reference Period

Population Characteristic No (n =721) Yes (n =10374) PValue No(n=4791) Yes(n=5583) P Value
Self-reported RAin 2004, n (%)
No 554 (6.8) 7634 (93.2) 0.16 3457 (45.3) 4177 (54.7) 0.005*
Yes 77 (5.9) 1236 (94.1) 616 (49.8) 620 (50.2)
Do not know 90 (5.7) 1503 (94.3) 718 (47.8) 785 (52.2)
Age in 2004, mean (SD), yr 74(8.3) 75(7.5) 0.002* 76.3(8.2) 73.8(6.7) <0.001*
Sex (n, %)
Male 349 (7.4) 4372 (92.6) 0.001* 2097 (48.0) 2275 (52.0) 0.002*
Female 372 (5.8) 6002 (94.2) 2694 (44.9) 3308 (55.1)
Race and ethnicity, n (%)
Non-Hispanic White 563 (6.1) 8709 (93.9) <0.001* 3900 (44.8) 4809 (55.2) <0.001*
Black/African American 129 (8.8) 1342 (91.2) 726 (54.1) 616 (45.9)
Other 29(8.3) 322 (91.7) 164 (50.9) 158 (49.1)
Education, n (%)
Less than high school 228(7.2) 2960 (92.8) 0.31 1637 (55.3) 1323 (44.7) <0.001*
High school or equivalent 354(6.2) 5,405 (93.8) 2356 (43.6) 3049 (56.4%)
2-yr college 22 (7.0) 292 (93.0) 140 (48.0) 152 (52.0)
4-yr college or more 117 (6.4) 1717 (93.6) 658 (38.3) 1059 (61.7)
Total household wealth, n (%)
<25th percentile 210 (7.6) 2567 (92.4) 0.03* 1481 (57.1) 1,113 (42.9) <0.001*
25-50th percentile 184 (6.6) 2595 (93.4) 1261 (48.6) 1,334 (51.4)
50-75th percentile 158 (5.7) 2608 (94.3) 1109 (42.8) 1,484 (57.2)
75th-99th percentile 169 (6.1) 2604 (93.9) 940 (36.3) 1,652 (63.7)

FFS, fee for service; HRS, Health and Retirement Study; RA, rheumatoid arthritis.

* Denotes statistically significant P value at 0.05 a.
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four-year lookback periods, meaning that this method confirmed
only 16% of respondents who self-reported a new case of RA.
Our results agree with prior studies showing low PPVs of RA self-
report. The highest PPV we obtained (16%) for a single RA claim
is within the range reported previously. However, using our strict
definition of RA, the PPV (5%) is the lowest of all studies to date.
A limit of the strict algorithm is that some people with RA may
receive the entirety of their care from general practitioners or other
physicians. The PPV of the CCW algorithm, 12%, is also the low-
est of all those cited.

Our lower PPVs may reflect differences across studies in the
gold standard used to validate the self-report. In most prior studies,
the gold standard for validation was medical review, whereas we
used Medicare claims, which are the only available means of vali-
dating self-report in the HRS. The use of Medicare claims is inferior
to the use of medical records, as research shows that Medicare
claims can misclassify respondents (28). Accordingly, some people
self-reporting RA in the HRS who did not have a Medicare record
of RA may actually have the disease, which would increase the
PPV of self-report. Furthermore, our algorithms showed decreases
in the PPVs of self-report with the increasing strictness of the algo-
rithm. This could mean that that the stricter algorithms exclude
people with RA who do not receive frequent care for it, explaining
the lower PPV. Prior studies were also not restricted to older adults,
which could explain our lower PPVs if older adults are more likely to
confuse general “rheumatism” with RA.

Table 4. Self-reported RA validation with Medicare claims, 2004-2012

The highest sensitivity we obtained, 55% for self-reported
RA and the strict algorithm, is also within the range reported by
others. To better understand the low sensitivity, we examined
the claim patterns of false negatives (those meeting the strict RA
definition but not self-reporting RA) and found they had anywhere
from 1 to 38 RA claims made by a rheumatologist, meaning that
some people who say they do not have RA are receiving signifi-
cant ongoing care for it.

Additional self-report information about doctor visits and med-
ication use increased the PPV and k of self-report; however, these
values remained low. Our study findings differ from those of other
studies reporting that self-reported DMARD use significantly
improved the PPVs and K values of self-report to acceptable val-
ues, likely because the HRS question is about arthritis medication
use generally and not specifically about DMARD use. Further-
more, the tradeoffs of including additional questions to increase
the PPV of self-report require consideration. In many cases, the
sensitivity of self-report may suffer by misclassifying respondents
who self-report RA but do not use medication or regularly see a
doctor for care as false positives when they may be true positives.
The tradeoff between PPV and sensitivity is visible in Table 4, in
which, as the PPV increases across additional self-report ques-
tions, the sensitivity simultaneously decreases. Additional self-
report questions also restrict the generalizability of who has RA by
limiting true positives to those who regularly see a doctor for care,
take medication, or both, and not anyone with RA. Researchers

Self-Reported RA

Self-Reported RA +

Self-Reported RA +  Self-Reported RA + RX +

(n = 345) RX(n=161) Doctor (n =152) Doctor (n=111)

CDC method: one or more RA claims

Sensitivity 0.23 0.18 0.18 0.15

Specificity 0.92 0.97 0.97 0.98

PPV 0.16 0.27 0.29 0.33

NPV 0.95 0.94 0.94 0.94

K 013 017 018 017
CCW method: two or more RA claims

Sensitivity 0.40 0.43 0.31 0.26

Specificity 0.92 0.96 0.97 0.98

PPV 0.12 0.19 0.21 0.24

NPV 0.98 0.98 0.98 0.98

K 015 0.20 0.23 0.23
Strict method: two or more RA claims,

one from a rheumatologist

Sensitivity 0.55 0.45 0.55 0.45

Specificity 0.91 0.96 0.96 0.97

PPV 0.05 0.08 0.11 0.12

NPV 0.99 0.99 0.99 0.99

K 0.07 0.12 0.23 0.18

CCW, Chronic Conditions Warehouse; CDC, Centers for Disease Control and Prevention; NPV, negative predictive value; PPV, positive predictive

value; RA, rheumatoid arthritis.

RX = Self-report that respondent is taking medication for arthritis. Doctor = Self-report the respondent has seen a doctor in the past two years
for arthritis. Sensitivity is the proportion of people with a Medicare history of RA reporting that they have RA. Specificity is the proportion of
people without a Medicare history of RA of all respondents not reporting RA. The NPV is the proportion of respondents not reporting RA who
have no Medicare history of RA. The CDC method is the CDC case definition of a single RA diagnosis. The CCW method is the CCW criteria of two
RA diagnoses no greater than 2 years apart. The strict method is a minimum of two RA claims no more than 2 years apart, with a minimum of

one claim from a rheumatologist.
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should consider these tradeoffs and generalizability limitations
when using additional self-report questions.

A potential weakness of our study is that we excluded a group
of HRS participants over 65 years of age who did not have linked
Medicare claims and another group who did not have full non-HMO
Parts A and B coverage during the 4 years of either lookback period.
We examined differences in self-reported RA in the excluded groups
and found small differences between those with and without full
Parts A and B FFS coverage (Table 3). We do not have complete
Medicare claims for those excluded; therefore, we cannot verify
whether differences between self-reported RA represent differences
in the presence of RA between groups. Finally, losses due to study
dropout, death, and nonparticipation could also affect our results;
however, we do not have incident self-report data on these respond-
ents and cannot say how their absence would alter our findings.

The use of incident rather than prevalent self-reported
RA may also limit our findings. The HRS asks about a lifetime his-
tory of RA (prevalent cases), whereas we tabulated changes in this
lifetime self-report between waves to classify incident self-report.
Our definition of incident case is not the same thing as asking
whether someone had a new diagnosis of RA in the last 4 years,
which could yield different responses and resullts.

Because our study sample was significantly reduced from the
original HRS sample and because of the study limitations men-
tioned, we cannot generalize our findings to the entire US older adult
population. However, on the basis of our results and prior research,
we recommend that studies using self-reported RA diagnoses do so
with caution. To improve the validity of these self-reports, we recom-
mend survey designers revise self-reported RA questions as follows:
1) Ask whether respondents have taken a DMARD and include a
brief list of common medications and 2) ask whether the respondent
has seen a rheumatologist for RA in the past 2 years. These small
changes to the current questions in the HRS and similar surveys
could yield a significant improvement in the detection of RA using
self-report and facilitate more rapid and accessible research of RA
in national health datasets without the cost, time requirements, and
sample restrictions imposed by linked Medicare data.
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