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Executive Summary
In this study, we evaluated the disease self-report questions from the Medicare Health Outcomes
Survey (HOS) using linked Veterans Health Administration (VA) data for patients who are
dually eligible. Responses to questions from the survey were used to classify respondents for 12
diseases and these were compared with classifications based on either similar questions from a
VA survey or diagnostic codes from VA medical records. Agreement between classifications
based on the two surveys was good with over 75% of those patients affirming the disease in the
HOS also affirming it in the VA survey for most of the diseases; lower confirmation for other
diseases was likely attributable to differences in the wording of the questions. HOS disease
status also agreed reasonably well with VA based disease status using diagnostic codes. For
most diseases, those patients who did not have the disease in the medical record were unlikely to
report it in the survey (good specificity – 70-94%) and the probability that patients would report
the disease given its indication in the medical records was generally good (sensitivity – 65-85%).
There was considerable variability by medical condition although there were reasonable
explanations for the relatively poor measures of agreement for some of the conditions. These
findings varied only slightly by education, age, and race. As a further evaluation, independent
decrements in patient reported health status derived from the SF-36 associated with each disease
based on the survey questions were compared in the two surveys and found to be similar. These
results suggest that patients can provide reasonably good reports of their morbidity in survey
questions. This is critical information to consider in evaluating and improving health care.
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Introduction
Information on medically diagnosed diseases in patient populations has become a critical
element of case-mix measures used in health services research and quality of care monitoring
systems [1]. In the past, disease information usually had to be collected through medical chart
abstractions, which are relatively labor intensive and expensive [2-4]. The increasing
computerization of medical data has made measures of disease status through diagnostic codes
readily available, although such measures may result in some misclassification. As an
alternative, patients’ reporting of their diagnosed diseases through surveys has become a frequent
source of information on morbidities [5], particularly with the increasing emphasis placed on
patient perceptions in the assessment of health care quality [6].
Rigorous and systematic evaluation of disease measures is essential to understand their
utility, yet such evaluation of patient self-report measures is often lacking. While a number of
studies have compared various sources of data on morbidities [7-21], there remains uncertainty
about their accuracy and value. As a foundation for future quality of care monitoring and
research, patient reported morbidity data should be subjected to rigorous evaluation for both
accuracy and completeness.
Since 1998, the Centers for Medicare and Medicaid Services (CMS, previously called
Health Care Finance Administration) has administered surveys to samples of patients enrolled in
Medicare + Choice health plans in order to measure changes in health status as part of a health
care quality monitoring system. The Medicare Health Outcomes Survey (HOS, previously called
the Health of Seniors Survey) includes a patient-based measure of health status (MOS SF-36
version 1.0) along with a series of questions assessing the patients’ recall of doctor reported
diagnoses of a number of medical conditions. While these questions on diagnosed diseases have
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been used and evaluated in other studies (22-24), it would be very useful to know how accurate
and informative they are in the Medicare population surveyed.
Unfortunately, it was not possible to evaluate these questions using patient medical data
from medical encounters covered by Medicare, since these were not available. There were,
however, a number of Medicare patients who completed the HOS who were also dually eligible
for health care from the Veterans Health Administration (VA). For these patients, diagnosed
disease status reported in the HOS could be evaluated in a number of ways using data from the
VA. First, as a measure of reliability, they could be compared directly with responses to similar
questions from a comparable survey completed by many of the dually eligible patients (22).
Second, as a measure of concurrent validity, HOS survey responses could be compared with
disease status based on diagnostic codes recorded at medical encounters in the VA (4,25). Third,
the disease burden as measured by the SF-36 (26-28) associated with each diagnosed disease
could be compared in the two patient populations using data from the two surveys, as a measure
of predictive validity. This evaluation provides a means to gauge the value of the self-reported
disease questions from the HOS, which are important elements in the case-mix adjustment of
health status change among health plans and in the stratification of patients by diseases.

Methods
Samples
The Medicare HOS survey has been conducted in the spring of each year since 1998.
Approximately 300,000 beneficiaries enrolled in Medicare + Choice plans are approached each
year for a baseline assessment and the responders form a cohort. Two years after the initial
survey, approximately 90,000 beneficiaries from the cohort are approached of whom about
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75,000 respond to a follow-up survey. As of this writing, survey data are available from four
cohorts of patients for the years 1998 through 2001, with follow-up assessments from the first
three cohorts in years 2000 through 2002.
Many Medicare beneficiaries are veterans of military service and also may be eligible for
health care from the Veterans Health Administration (VA) (29). Those veterans who applied for
VA eligibility based on poverty, the presence of a medical condition that was related to military
service, or any of a number of other conditions would be included in the VA enrollment file. In
addition, for all veterans who obtained health care at a VA facility, there is a record on file of
their use of VA services. The VA maintains a centralized automated record system of all VA
medical encounters including outpatient visits and stays at hospitals and long term care facilities
(25,30,31). These records include ICD-9-CM diagnostic codes based on provider notes of
patient evaluation and treatments at each medical encounter. Over 4 million patients are treated
each year in this medical care system.
The VA has conducted a number of surveys of their patient populations, the largest of
which was the “1999 Large Health Survey of Veteran Enrollees” (VA Survey or VAS) (22).
This survey included an instrument on health status (Veterans SF-36) and questions on
diagnosed diseases similar to those in the HOS. For the VAS, a stratified random sample of
1,406,049 veterans eligible for VA care were identified and contacted, of whom 887,775 or 63%
responded.
In conducting this evaluation, we linked patient records from both CMS and the VA in
order to compare diagnostic classifications of patients from the various sources. Assessment of
health systems operations is a permitted use under HIPAA. Patient records were matched using
Social Security Numbers and Health Insurance Claim Numbers (HICnums) (32) using a method
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previously shown to be at least 99.8% accurate. After matching and before analysis, all personal
identifying information was removed.
Our linking efforts yielded 87,636 match able HOS surveys from 64,599 unique
respondents with potential VA eligibility across the 4 HOS cohorts. For the comparison of HOS
disease assignments with those from the VA survey, we identified 7,953 patients with VA use
who completed both surveys. In further analysis, we found 4,252 of them completed the HOS
prior to the VAS. For the comparison of HOS disease assignments with those using VA
diagnostic codes, we limited the sample to 17,089 patients who had VA medical encounters in
the two years prior to the survey administration. In a further analysis, we limited it to the 8,987
patients with VA use in all four of the prior years. For the comparison of decrements in health
status (SF-36) associated with self-reported diseases between the two surveys, we used survey
data from 435,911 respondents in the first two cohorts of the HOS and 731,304 respondents of
the VAS.

Disease Classification
Questions on disease status based on recall of a medical diagnosis have been used in a
number of studies including several large national surveys (9,22,23). Both the HOS and the
VAS used questions that were identical or very similar to those from these other studies. The
HOS had questions assessing 13 patient conditions including four types of cancer. A subset of
these questions was used in this evaluation and these are listed in Table1 showing the exact
wording of the questions. For comparison, the exact wording of comparable questions from the
VAS are also shown in Table 1
Diagnostic (ICD-9-CM) codes (33) were obtained from all inpatient and outpatient visits
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in the VA for a period of time prior to the date the survey was completed. The lists of specific
codes used for identifying each condition are shown in Table 1. These lists were abstracted from
the ICD9-CM coding manual and/or derived from published reports (34-36) with modifications
made after extensive review by VA clinicians. Patients were classified as having the disease if
one or more of the codes for that condition were present in the medical records in the specified
time periods preceding the survey. Use of a two year time period is based on prior work in
identifying VA patients with specific diseases from the medical records (37). The additional
analysis using a four year period was done to give more opportunity for detecting conditions in
the medical record that may have been diagnosed further in the past or with less frequent
diagnostic coding.

Health Status and Demographics
For the analysis of health status decrements associated with each medical condition, we
used the MOS SF-36 (version 1.0) and the Veterans SF-36 instruments that were administered in
the HOS and VAS, respectively. The MOS SF-36 is a well established survey of health status
(26-27); the Veterans SF-36 is a modified and improved version of the MOS SF-36 (28). Both
have been widely used and evaluated with demonstrated reliability and validity in a variety of
patient populations (22,28). Both instruments measures eight concepts of health: physical
functioning, role limitations due to physical problems, bodily pain, general health perceptions,
energy/vitality, social functioning, role limitations due to emotional problems, and mental health.
It also is used to generate physical (PCS) and mental health (MCS) component summary scores,
which are weighted summaries of the eight scales. PCS and MCS are standardized with a norm
of 50 and a standard deviation of 10 to the general United States population. Lower scores
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denote worse health.
The Veterans SF-36 includes modifications to the MOS SF-36 in the response choices of
the role physical and role emotional items. The dichotomized two point yes/no choices were
changed to five-point Likert scales in order to reduce floor and ceiling effects. With the
exception of these role scales and the change items for physical and emotional health, scoring of
the Veterans SF-36 scales is the same as that for the MOS SF-36.1 This process includes a linear
transformation from a raw score so that scores range from 0 to 100, where 100 denotes the best
health. Scoring of the Veterans SF-36 RP and RE scales and physical (PCS) and mental (MCS)
summaries uses an algorithm previously developed and validated to ensure comparability with
the MOS SF-36 (22,28).
Information on patient sex, age, race, and education were obtained from responses to
questions in the HOS. Each patient’s baseline HOS was used preferentially. When data were
missing from the baseline HOS, we attempted to reduce missing values using additional
information from the follow-up HOS and the VAS, if they were available.

Statistical Methods
For the assessment of reliability, self-reported morbidity status based on questions from
the two surveys were cross-tabulated and compared. The proportion of those reporting the
disease in each survey was used to estimate prevalence. Since our goal was to evaluate the HOS
questions, our primary measure in the comparison of the two surveys was confirmation of the
HOS disease status with responses from the VAS. We present the proportion of those who
affirm the disease in the HOS who also affirm it in the VAS. This is equivalent to a predictive
value positive for the HOS if we considered the VAS response as the standard (39). As
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additional measures of concordance, we also present the percent agreement and the kappa
statistic (40, 41). The percent of overall agreement is computed as the percent of all individuals
in the sample whose measures of morbidity from the two surveys agree (either both negative or
both positive). The kappa statistic is the percent agreement corrected for chance (42). While
these two statistics do serve as summary measures of agreement, they are used cautiously since
they are difficult to interpret and may obscure critical reasons for lack of agreement (42,43). For
purposes of discussion, we use descriptions of kappa values suggested by Landis and Koch [44].
This analysis was conducted initially in all patients in the sample who completed both surveys.
To eliminate misclassification from new diseases diagnosed soon after completing the HOS and
to minimize any effects of prompting from a first survey, the analysis was repeated limiting the
sample to those who completed the HOS prior to the VAS.
For the assessment of concurrent validity, morbidity status based on self-report from the
HOS and based on diagnostic codes from VA medical records were cross-tabulated and
compared. Disease prevalence from the two sources was computed as the proportion of those
affirming the disease in the survey or having diagnostic codes for the disease in the VA records.
In this analysis we considered the disease status based on VA records as the standard, even
though there may be a number of reasons why these records are incomplete or inaccurate.
Indication of diseases from the HOS was evaluated as a screening test against the VA medical
record status (39,40). Sensitivity was computed as the proportion of those with the disease based
on diagnostic codes from the medical record in the VA who also affirm the disease in the HOS
survey. Specificity was computed as the proportion of those without the disease based on
diagnostic codes who also do not affirm the disease in the HOS survey. Predictive value positive
was computed as the proportion of those who affirm the disease in the HOS who also have
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indication of the disease in the diagnostic codes from the medical record in the VA. This analysis
was conducted in similar fashion using two and four year periods for assessing disease status
based on diagnostic codes.
For the analysis of predictive validity, we compared the associations of each patient
reported medical condition with health status (PCS and MCS) obtained from analyses of the two
surveys. With PCS and MCS as the dependent variables, we performed multivariate analysis
using ordinary least-square regression. Models included indicator terms for each of the medical
conditions that were measured in both surveys (see Table 1) as well as terms for gender (female),
age (55-64, 65-74, 75-84, 85+ years), and race/ethnicity (African-American, Hispanic, other
race, unknown race). Exploratory analyses were done to evaluate interactions among the
medical conditions and between them and with the demographic variables. Few significant
interactions were observed in analyses from either sample and they had virtually no effect on the
main effects coefficients. For this reason, we present only the parsimonious models containing
main effects terms. To allow for direct comparison of coefficients for each medical condition,
identical models were used with data from the two survey samples. These coefficients may be
interpreted as decrements in PCS or MCS associated with the presence of the condition,
independent of other factors in the models.

Results
The demographics and health status measures of the various samples are presented in
Table 2. Among the 64,599 HOS respondents who were eligible for VA care, the average age
was 72 years and 95% were 65 years of age or older. Also, 95% of them were men, 88% (of
those with known race) were Caucasian, and 27% did not complete high school. Limiting the
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sample to those with VA use in the two years prior to the survey or those who also completed the
VAS made only small changes in the demographic profile, slightly increasing the proportion of
respondents who were male, non-white, and did not complete high school. Health status
measures were similar in the three groups with a mean PCS of 34 to 36 and a mean MCS of 47 to
48, and both were comparable to the national VA mean norms for those 65 years of age and
older of 34.5 for PCS and 46.9 for MCS.

Reliability
The comparison of responses from the two surveys for those who completed both surveys
is presented in Table 3A. Disease prevalence is relatively high in these dually eligible patients.
For most of the conditions analyzed prevalence rates from the two surveys were similar, within
one or two percentage points. The two exceptions are chronic low back pain and arthritis, but
these differences are almost certainly due to differences in wording of the questions from the two
surveys (Table 1). The higher prevalences from the VAS are consistent with the broader scope
of the questions in that survey (i.e. chronic low back pain, not just sciatica; and arthritis, not just
limited to hip or knee and hand or wrist). Confirmation rates were also good, with over 75% of
those patients who affirmed the disease in the HOS also affirming it in the VAS for each of the
medical conditions except for chronic low back pain (68%). The other statistics showed
comparable results with over 85% overall agreement and kappa statistics that are considered to
be substantial (0.6-0.8) (44) for all diseases except chronic low back pain and arthritis.
Restricting the sample to those who completed the HOS before the VAS (Table 3B)
improved these statistics, but only slightly. Confirmation rates increased between 1% and 7%
but there was very little change in the overall agreements and the kappa statistics.
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Concurrent validity
Table 4A presents the comparison of morbidity status based on HOS responses with
those based on VA diagnostic codes for those HOS respondents who used VA health care in the
two years before the survey. Prevalence estimates from the two sources were within two
percentage points for diabetes, hypertension, chronic lung diseases, and cancer, but the estimates
from the HOS self-reports were higher than those from VA diagnostic codes for the other
conditions.
This discrepancy is likely related to several factors. The two year window may not be a
sufficiently long enough time to pick up conditions that present as discrete episodes, such as
myocardial infarction and stroke, which may have occurred in the more distant past. Some
symptomatic conditions such as chronic low back pain, arthritis, and angina, may be reported by
patients but under diagnosed in the medical records (4,24). In addition, these patients are
splitting their care between VA health services and those covered by Medicare and it is possible
that some diseases may be treated exclusively in one health care setting and not the other, so that
diagnostic codes would not appear in the VA record.
There was also variability by medical condition in measures of concordance between the
survey and the VA medical record. Questions on diabetes, chronic lung disease, congestive heart
failure, stroke, and the cancers had high specificity of 85% or higher. This means that patients
who do not have the disease in the medical record are unlikely to report it in the survey.
Specificity was moderately good (70%-85%) for hypertension, angina, myocardial infarction,
and chronic low back pain, and worse (55%) for arthritis, but these less favorable statistics may
be related to the limitations of these codes that were discussed previously. Sensitivity, or the

13

probability that the patient would report the disease given its indication in the medical records,
was moderate to good (65-85%) for most of the conditions except for chronic low back pain,
congestive heart failure, and lung and colon cancer which had lower sensitivity. Predictive value
positive, or the probability for self-reported disease to be confirmed in the medical record, was
more variable and generally modest (19% to 65%), except for diabetes and hypertension which
both had values of 84%. Predictive value positive tends to be lower with decreasing prevalence
and may be influenced more by the potential problems of diagnostic codes discussed previously.
This analysis was repeated using a four year window and restricted to those patients who
used VA services in the four years prior to the survey (Table 4B). This was done to give more
opportunity for detecting conditions in the medical record that may have been diagnosed further
in the past or with less frequent diagnostic coding. This did result in higher disease prevalences
based on diagnostic codes and, for several conditions (chronic low back pain, angina, myocardial
infarction, stroke, and lung and colon cancers), the increases were substantial. This was
accompanied by sizable increases in predictive value positive and modest increases in
specificity. It seems likely that even longer periods of surveillance for diagnostic codes for these
conditions would result in further improvements in concordance. This suggests that self-reported
disease classification using HOS self-reported questions may be more accurate than is evident
from the evaluation using diagnostic codes from the medical record.

Variation by demographics
Our evaluation of how the performance of self-reported disease questions varies by
patient demographics is summarized in Table 5. To illustrate our findings, results are presented
for four of the medical conditions (diabetes, chronic lung disease, arthritis, and cancer); results
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for the other medical conditions were similar. Variation was examined by age (above and below
the median of 72 years, race (white, non-white), and education (less than high school, high
school graduate but no college, college). There were insufficient numbers of women to evaluate
variation by gender.
Prevalence of cancer and arthritis was higher in older patients, but measures of reliability
(comparison of HOS with VAS) and concurrent validity (comparison of HOS with VA
diagnostic codes) varied little between age groups. The only notable differences were that older
patients had higher confirmation of self reported cancer in the VAS, higher sensitivity to identify
cancers indicated by diagnostic codes in the VA records, but lower sensitivity for identifying
diabetes and chronic lung disease.
There was also only slight variation in performance measures by race. Except for higher
rates of diabetes and lower rates of self-reported cancer in non-whites, prevalence rates showed
little variation with race. Chronic lung disease and cancer were confirmed in the VAS at a
higher rate in whites, and the HOS question on chronic lung disease had higher sensitivity in
whites, but the cancer question had higher predictive value positive for cancer based on
diagnostic codes in non-whites.
The greatest variation in the performance of the morbidity questions was found with
education but, even here, the variation was modest. The more educated patients had lower
prevalence of diabetes, chronic lung disease, and arthritis but, since education is strongly
inversely related to age in these populations, this could be a function of age differences. HOS
responses to disease questions were confirmed in the VAS at a higher frequency among the more
educated patients for all diseases except arthritis, and kappa statistics tended to increase with
education for all diseases except cancer. In terms of comparisons with the VA diagnostic codes,
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specificity varied little with education, but sensitivity increased for all conditions except cancer.

Predictive validity
To further evaluate these questions, we present multivariable linear regression models to
estimate the independent decrement in health status associated with each self-reported medical
condition, and we compare results from the HOS and VAS (Table 6). With identical terms in the
models, overall model performance was quite similar between the two samples with R square
values about 32.0%-32.5% for the PCS models and 12.7%-14.5 % for the MCS models. The
intercepts were slightly higher in the VAS sample and there were some inconsistencies in the
associations with the demographic variables. For example, relative to those less than 55 years
old, physical function (PCS) was lower and declined with increasing age above age 65 years in
the VA sample but was higher in the older Medicare patients. This is not surprising given the
level of physical disability of younger Medicare beneficiaries in comparison with those over age
65 years. Being female also had opposite effects in the two samples but associations with race
were largely consistent.
In spite of these differences, the associations between the self-reported medical
conditions and the measures of health status were reasonably consistent between the two
samples. They are also consistent with published reports of similar analyses from other
populations (38). The largest decrements in health (4.4 points or more in PCS) were found in
both samples for arthritis, chronic low back pain, and chronic lung disease, followed by
congestive heart failure and stroke (3.5 to 4.3 PCS points). The other conditions (diabetes,
angina, cancer, hypertension, and myocardial infarction) were associated with PCS decrements
of 1.0 to 2.7. Although disease associated decrements for PCS were higher in the model from
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the HOS for all conditions except for chronic low back pain and MI, the differences were small
and the relative ranking of decrements by disease were much the same in the two models.

Summary and Discussion
These results indicate that patients are fairly reliable reporters of their medical conditions.
Most diseases reported in the HOS were confirmed in the VAS and were evident in VA medical
records as indicated by the presence of appropriate diagnostic codes. Our findings on agreement
in morbidity status comparing self report with medical records are generally consistent with
those found in a number of other studies (7-21). This evaluation provides some evidence that
these patient reported measures are likely to be useful for their intended purposes of case-mix
adjustment of health status change among health plans and stratification of patients by diseases.
There are a number reasons why the levels of agreement in our study were not better.
First, there is probably some real error in self reported morbidity because patients may not have
understood the questions, may have recalled what their doctors told them inaccurately, or may
have misinterpreted information received as part of health care (8,9). For example, patients may
have interpreted diagnostic testing, such as blood pressure or blood glucose measurements, as
indication of disease even though the test results were negative. One would expect this type of
error to be related to the patient’s level of education. Although measures of agreement did
improve with education in our study, the differences were very modest. Patients may have also
reported the disease when the doctor did not actually give them a diagnosis but simply discussed
the possibility with them. This may be particularly the case for conditions with diagnosis based
on symptoms such as chronic low back pain, arthritis, and angina. In other cases, patients may
actually have the condition but if they were not prescribed medication or did not otherwise
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receive specific treatment, appropriate diagnostic codes may not have been placed in the medical
record. Nevertheless, these patients would experience the disease and this would have an impact
on their reported health status measures.
There are other reasons for lack of agreement that do not necessarily reflect the validity
of the survey questions but more the limitations of the evaluation. Patients have a more
comprehensive view of their previous care than may be captured in a single system assessment
such as we did in this evaluation. When they are asked if a doctor ever told them if they have a
condition, they can refer to care experiences over many years in the past and across a variety of
providers and multiple systems of care. In our evaluation, we reviewed only two and four years
of diagnostic records from VA care prior to the survey. Most conditions with ongoing treatment
in the VA should be captured in these records, but we might have missed those diagnoses that are
acute events, such as myocardial infarction, stroke, and cancer, which occurred in the more
distant past and might not have required recent treatment. We might have also missed certain
conditions, such as arthritis and chronic low back pain that are episodic in nature, since an
episode might not have occurred during the period of record reviews. We have presented some
evidence for these phenomena in that these are the very conditions with significant increases in
prevalence when the review period was increased from two to four years.
Diagnostic codes in VA medical records might also be missing because coding may be
too conservative for some conditions. There were some indication of this in Kashner’s
examination of VA administrative data in comparison with abstractions from medical charts (4),
and such a finding has also been corroborated for diagnostic codes in other health care systems
(17, 40).
Another reason for lack of confirmatory codes in VA medical records is that some
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patients seek care for certain chronic conditions from providers outside of the VA and thus the
code does not appear for visits to the VA. This includes acute episodes of disease, such as
myocardial infarctions, that might be treated on an emergency basis and resolved at a hospital
closer to the patient’s residence. It also might include conditions for which patients often
exercise preferences in terms of type and place of care, such as cardiac surgery or cancer
treatment (45). These conditions may be treated at hospitals or clinics outside of the VA, even at
higher cost. This also covers care through alternative or complementary health-care providers,
who frequently treat chronic conditions such as arthritis or chronic low back pain.
In addition to unconfirmed self reported disease there were a smaller number of patients
with diagnostic codes for conditions that they did not affirm in the survey. Patients may have
forgotten that they were told they had a diagnosis, or they may not have been told even though
the indications were there in the medical records. Studies from taped patient encounters indicate
that over 20% of recorded patient information is not discussed with the patient (40). This may be
particularly true for sicker patients requiring lengthy, complicated care, or for patients with
cognitive dysfunction or psychiatric problems. It has also been reported that certain conditions
may be over-coded, resulting in diagnoses that were not actually made and discussed with the
patient (4,46-49).
Together these may explain some of the lack of agreement between self reported disease
and disease status based on diagnostic codes. There is good reason to believe that the value of
the self reported disease questions is even better than what is indicated in this evaluation. This is
supported by our analysis of predictive validity. Patient report of medical conditions is
associated with substantial decrements in physical and mental health scores that are predictable
for each disease across patient populations. The consistent associations of self reported diseases
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with measures of health status has implications for their use as a case-mix measure. While it
would be preferable to have additional measures of disease from medical records, patients can
provide reasonably good reports of their morbidity status that carry importance about their
perceived illness burden. This is critical information to consider in evaluating and improving
health care.
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