
Reliable measures of Medicare beneficia-
ries’ program knowledge are necessary for
credible program monitoring, evaluation,
and public accountability. This study devel-
oped and evaluated the psychometric prop-
erties of two possible measures of beneficia-
ry knowledge. One measure was based on
self-reported knowledge, the other was a
true/false quiz which requires beneficiaries
to demonstrate their knowledge. We used
data from the 1998 and 1999 Medicare
Current Beneficiary Survey (MCBS) to
evaluate the reliability and construct valid-
ity of the indices. Overall, based on both
content considerations and the psychomet-
ric analyses, the true/false quiz proved to be
the more accurate and useful measure of
beneficiaries’ knowledge. 

INTRODUCTION

Given the increasing variety of health
insurance options available to Medicare
beneficiaries, it is of vital importance that
beneficiaries sufficiently understand the
tradeoffs associated with their different insur-
ance options so they can make informed
choices. However, several studies have
shown that Medicare beneficiaries possess
a low level of understanding about their
health care coverage (Gibbs, Sangl, and
Burrus, 1996; Hibbard et al., 1998; Murray
and Shatto, 1998). Many beneficiaries do

not understand what plan options are avail-
able or what services are covered and sev-
eral have never heard of a Medicare health
maintenance organization (HMO). Further-
more, the majority of beneficiaries cannot
identify basic distinctions between original
Medicare and Medicare managed care
plans (Hibbard et al., 1998). 

The goal of the current study was to
develop and compare possible measures of
beneficiary knowledge about the Medicare
Program. One useful data source is the
MCBS which contains several questions to
measure beneficiaries’ knowledge of the
Medicare Program. We developed two dif-
ferent knowledge indices, using questions
administered during the 1998 and 1999
MCBS1. The first measure, the perceived
knowledge index (PKI), assesses how
much beneficiaries feel they know about
five different aspects of the Medicare
Program. The second index, a seven-item
quiz, tests beneficiaries’ knowledge, using a
set of true/false questions about Medicare
options and managed care plans. 

We evaluated the psychometric proper-
ties of these new knowledge indices,
including their internal consistency relia-
bility and construct validity. We also ana-
lyzed the properties of the individual items
comprising each scale. Based on these per-
formance measures, we made recommen-
dations about the use of these indices for
assessing beneficiary knowledge of the
Medicare Program.
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METHODS

Data Source

The MCBS utilizes a rotating panel
design in which a large national probability
sample of 14,000 or more Medicare benefi-
ciaries is interviewed every 4 months for
up to 4 years. Each year, approximately
one-quarter of the sample is rotated out of
the survey and replaced with new sample
members. Therefore, 25 percent of each
annual MCBS data set represents a cross
section of the Medicare population contin-
uously enrolled in the program from
January 1st of that year; 75 percent repre-
sents a longitudinal panel of beneficiaries.

During each round, participants in the
MCBS received a core questionnaire with
questions on health insurance, utilization
of health care services, and expenditures.
In some rounds, the participants also
received additional questionnaires or sup-
plements. The winter MCBS round includes
the beneficiary knowledge supplemental
questionnaire; the spring round includes
the beneficiary information needs supple-
ment. CMS releases two types of public
use data files for the MCBS. The Access to
Care File contains data from the supple-
mental questionnaires, addressing topics,
such as satisfaction with care; the Costs
and Use File contains information on ser-
vice utilization and expenditures. Data
from the 1998 and 1999 access to care ben-
eficiary knowledge (rounds 23 and 26) and
beneficiary information needs (rounds 24
and 27) supplemental rounds of the MCBS
were used for the psychometric analyses in
this study.  In 1998, all respondents received
the knowledge questions. However, during
1999, respondents participating in the
MCBS for the first time were the only ones
to receive the seven-item quiz. Therefore,
fewer respondents were available for the
1999 analyses of this quiz. 

Only participants who were living in the
community received the knowledge ques-
tions and were included in the analyses. In
addition, because the population was elder-
ly and likely to experience disabilities, the
MCBS used a proxy, as necessary, to
obtain information about a respondent. In
both 1998 and 1999, proxy interviews com-
prised 10 percent of all interviews conduct-
ed. Because results from earlier studies
indicated that proxy and sample member
participants tended to respond to the
knowledge indices differently (Bann et al.,
2000), we analyzed these two groups sepa-
rately. Results for the sample members are
presented here; the analyses of proxy
respondents are available in Bann and
Berkman (2002). The total number of sam-
ple member respondents living in the com-
munity who completed the perceived
knowledge index was 12,524 in 1998 and
12,606 in 1999; the sample sizes for the
seven-item quiz were 13,062 in 1998 and
3,920 in 1999.

MEASURES

PKI

The PKI includes five items that were
administered during rounds 24 and 27 of
the MCBS. As shown in Table 1, these
questions ask beneficiaries how much they
feel they know about five topics related to
the Medicare Program. For each question,
beneficiaries rate their knowledge on a five-
point scale from “almost none of what you
need to know” to “just about everything
you need to know.” PKI scores were creat-
ed by reverse coding and summing the
items; higher scores reflect a higher level
of self-reported knowledge. Missing values
were imputed by substituting the mean of
the remaining items for the missing item
values (Chapman, 1976); a technique used
in other scales, such as the Short Form-36®
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(Ware, Snow, and Kosinski, 2000). This
imputation method was selected because
an individual’s own responses were expect-
ed to provide a more accurate representa-
tion of his or her knowledge than those of
other respondents. Imputation was used
only for respondents who answered at least
one-half of the items (i.e., three of the five
items)2. Individuals missing responses to
more than one-half of the items were
assigned a value of missing for the index.

Seven-Item Quiz

The seven-item quiz, administered in
MCBS rounds 23 and 26, includes
true/false questions about Medicare
options and Medicare managed care plans
(Table 1). Each item contains only one cor-
rect answer. Quiz scores were computed as
the number of items a respondent answered
correctly; thus, scores ranged from zero to
seven with higher values indicating greater
knowledge of Medicare. Don’t know
responses were considered to be incorrect,
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Table 1

Medicare Current Beneficiary Survey Knowledge Questions

Scale/Question

Perceived Knowledge Index1

How much do you feel you know about what medical services Medicare covers or does not cover? 

How much do you feel you know about how much you have to pay for medical services? 

How much do you feel you know about supplemental or Medigap insurance, such as what it covers or how it works with Medicare
to pay medical claims? 

How much do you feel you know about the availability and benefits of Medicare managed care plans? 

How much do you feel you know about choosing or finding a doctor or other health care provider? 

Seven-Item Quiz2

Most people covered by Medicare can select among different kinds of health plan options within Medicare. (True)

Medicare without a supplemental policy pays for all of your health care expenses. (False)

The Medicare program has begun to offer more information and help in order to answer your Medicare questions. (True)

People can report complaints to Medicare about their Medicare managed care plans (HMOs) or supplemental plans if they are not
satisfied with them. (True).

If someone joins a Medicare managed care plan (HMO) that covers people on Medicare, they have limited choices about which
doctors they can see. (True)

If someone joins a Medicare managed care plan (HMO) that covers people on Medicare, they can change or drop the plan and still
be covered by Medicare. (True)

Medicare managed care plans (HMOs) that cover people on Medicare often cover more health services, like prescribed medicines,
than Medicare without a supplemental policy. (True)

Global Perceived Knowledge Question1

How much do you think you know about the Medicare program?
1 Response options for the global perceived knowledge question and the perceived knowledge index questions were: just about everything you need
to know, most of what you need to know, some of what you need to know, a little of what you need to know, and almost none of what you need to
know.
2 Correct answers to quiz questions are shown in parentheses.

NOTE: HMO is health maintenance organization.

SOURCES: Centers for Medicare & Medicaid Services: Data from the 1998 and 1999 Medicare Current Beneficiary Survey, Beneficiary Knowledge
Supplemental Rounds 23 and 26 and the Beneficiary Information Needs Supplemental Rounds 24 and 27.

2 Missing values were imputed for 2.6 percent of respondents in
1998 and 1.8 percent of respondents in 1999.



an approach utilized in similar studies
(Hibbard et al., 1998; McCormack et al.,
2001).  

Global Perceived Knowledge Question

The MCBS includes a global perceived
knowledge question that asks respondents
how much they think they know about the
Medicare Program (Table 1). Responses
follow the standard MCBS five-point rating
convention, ranging from “almost none of
what you need to know” to “just about
everything you need to know.” For this
study, we reverse coded the global per-
ceived knowledge question so that higher
values indicate more knowledge. We
expected beneficiaries perceived and
demonstrated knowledge scores to be
related to the level of knowledge indicated
by the global knowledge question and used
it as a criterion measure.

PSYCHOMETRIC ANALYSIS 
METHODS

To evaluate the psychometric properties
of the knowledge measures, both item- and
scale-level analyses were conducted. The
item-level analyses examined the psycho-
metric properties of each individual item
included in the scale; the scale-level analy-
ses evaluated the reliability and validity of
the composite scale as a whole.

Item-Level Analyses

For both knowledge indices, we comput-
ed the correlations between each item on
the index and the total index score. Item-
total score correlations provide informa-
tion about the contribution of the item to
the reliability of the scale. Ideally, items
should have item-total correlations of at
least 0.30; usually, items with low correla-
tions are removed from the scale. To avoid

possible inflation due to inclusion of the
item itself in the calculation of the index
score, we corrected the item-total score
correlations in this article for overlap
(Howard and Forehand, 1962). 

In addition, because the seven-item quiz
questions may be scored as correct or incor-
rect, we used three different approaches to
evaluate the difficulty levels of the ques-
tions. First, we calculated the percentage
of beneficiaries answering each item cor-
rectly. Second, we used item response the-
ory (IRT) analyses to evaluate the proper-
ties of the items. IRT uses a model to
describe the relationship between an indi-
vidual’s response to an item and the under-
lying construct (i.e., knowledge). Third,
we examined the highest school grade
completed by each beneficiary. Then we
matched the level of difficulty for each item
to a grade level. If possible, a knowledge
index should contain items with a wide
range of difficulty levels to enable it to dis-
criminate among respondents who have a
variety of knowledge.

Scale-Level Analyses

For each scale, we computed the mean
and standard deviation (SD) of the scores
to determine the most representative scale
scores and to examine the variability of
scores. A lack of variability can compro-
mise the validity of scale scores. In addi-
tion, we evaluated the reliability and con-
struct validity of the knowledge indices. 

Reliability 

We estimated the internal consistency
reliability of the scales, using Cronbach’s
alpha coefficient (Cronbach, 1951). Internal
consistency measures the degree to which
items on a scale are related to each other
and therefore, appear to measure the same
construct. For the index score to be reliable
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for use in group-level statistical analyses, a
common rule of thumb is to require alpha
coefficients to be 0.70 and above (Guilford,
1956; Nunnally, 1978). 

Factor Analyses

We used factor analysis to evaluate the
dimensionality of the knowledge mea-
sures. For both scales, we hypothesized
that the items formed a single, unidimen-
sional construct representing knowledge
of the Medicare Program. To test this
hypothesis, confirmatory factor analyses,
specifying one factor, were fit to each scale.
We estimated the models using LISREL 8
software (Jöreskog and Sörbom, 1996).
Because the items were categorical rather
than continuous, we first computed poly-
choric correlations and the corresponding
asymptotic covariance matrix for the items
and used these matrices as input for the
confirmatory factor analyses.

Validity 

Several different approaches may estab-
lish the construct validity of a new scale.
Ideally, the new scale would be shown to
be highly related to a well-established and
validated scale measuring the same con-
struct, often called a “gold standard.”
Unfortunately, a gold standard for measur-
ing Medicare beneficiary knowledge does
not exist. Instead, we used three alterna-
tive approaches to assess the validity of the
indices. Taken individually, these methods
may not provide evidence as strong as that
of a comparison to a gold standard; howev-
er, combined, they provide useful evidence
to support the validity of the knowledge
indices.

The first set of validity analyses exam-
ined the relationship between the knowl-
edge indices and another measure of

knowledge, the global perceived knowl-
edge question. We expected beneficiaries’
self-perceived knowledge to be positively
related to the level of knowledge indicated
by their scores on the indices. A strong
relationship between this question and the
knowledge indices would support the con-
struct validity of the indices.

Next, we determined if the knowledge
scale scores discriminated among groups
of Medicare beneficiaries who previously
showed differences in their knowledge of
the Medicare Program. This approach is
sometimes referred to as known-groups
comparisons. Prior research served as the
basis for our expectation of differing levels
of knowledge among beneficiaries. For
example, factors related to socioeconomic
status are often predictive of levels of insur-
ance knowledge. Several studies report
that respondents with more education
have higher levels of insurance knowledge
(Lambert, 1980; Marquis, 1983; McCall,
Rice, and Sangl, 1986; Hibbard et al., 1998;
McCormack et al., 2002). Higher knowl-
edge levels have also been associated with
higher incomes (Lambert, 1980; Marquis,
1983; McCall, Rice, and Sangl, 1986;
Hibbard et al., 1998) and having a supple-
mental insurance plan (Cafferata, 1984).
Other researchers have found that, among
older adults, those who are younger 
have more insurance-related knowledge
(Lambert, 1980; Cafferata, 1984).

Based on this research, we expected
that the following groups of beneficiaries
would have higher levels of knowledge
about the Medicare Program: (1) benefi-
ciaries with more education, (2) beneficia-
ries with higher incomes, and (3) benefi-
ciaries with supplemental insurance. We
also expected that among beneficiaries
who are eligible for Medicare because of
their age, those who are younger (i.e., ben-
eficiaries age 65 to 75) would have more
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program knowledge. In this study, a scale
will have demonstrated construct validity if
the results of the analyses on that scale
showed these expected patterns.

We also compared knowledge scores for
groups of respondents that we hypothe-
sized would differ in knowledge. We
expected that beneficiaries enrolled in
managed care during the past year might
have more program knowledge than those
not enrolled in managed care during the
same period. The former must make more
choices regarding their insurance arrange-
ments than beneficiaries using fee-for-ser-
vice. Because four items on the seven-item
quiz concern managed care, the greatest
effect should be present for this measure.
Finally, we thought that beneficiaries who
have more experience with the Medicare
Program might have higher levels of
knowledge. For example, Cafferata (1984)
found that, among a subsample of older
adults with private insurance, service uti-
lization was positively associated with
knowledge. 

For the validity analyses, level of service
utilization served as an approximation of
experience with the Medicare Program.
We included two types of service utilization
during the past year: (1) institutional utiliza-
tion and (2) Part B utilization. Institutional
utilization includes hospice, home health
agency or skilled nursing facilities care,

and inpatient or outpatient hospital visits.
We also used amounts of allowable and
reimbursed charges as indicators of expe-
rience with the Medicare Program.
Complete information on service utiliza-
tion was not available for respondents in an
HMO; therefore, our analyses of these vari-
ables included only those individuals who
were not enrolled in managed care during
the year before the survey data were col-
lected.

RESULTS

This section describes the results of the
psychometric analyses of the two knowl-
edge measures, the perceived knowledge
index and the seven-item quiz. 

PKI

Item-Level Analyses

The means and SDs for the PKI items
appear in Table 2. The values for the SDs
indicate good variability in responses, sug-
gesting that respondents were using all of
the response categories. The highest
means were for the item on services
Medicare covers, indicating that respon-
dents felt they knew the most about this
topic. The item on supplemental insurance
had the lowest means, indicating that, on
average, respondents knew the least about
this topic.

The PKI item-total score correlations for
1998 and 1999 were very similar. All of the
correlations were 0.5 or greater, suggest-
ing that these items are highly related; the
items also appear to measure the same
construct (i.e., self-perceived knowledge).
Those items which addressed the services
Medicare covers and paying for medical
services were the most highly related to
the underlying construct, with item–total
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Table 2

Means (and Standard Deviations) of
Perceived Knowledge Index Questions1: 1998

and 1999

Item 1998 1999

Services Medicare Covers  3.6 (1.2) 3.7 (1.2)
Paying for Medical Services 3.1 (1.2) 3.2 (1.2)
Supplemental Insurance 2.4 (1.4) 2.4 (1.5)
Medicare Managed Care Plans 3.2 (1.3) 3.3 (1.3)
Choosing a Doctor 2.9 (1.4) 2.9 (1.4)
1 Scores for these items ranged from 1 to 5.

SOURCE: Centers for Medicare & Medicaid Services: Data from the
Medicare Current Beneficiary Survey,  Beneficiary Information Needs
Supplemental Rounds 24 and 27.



score correlations around 0.70. The question
on supplemental insurance had correlations
of 0.62 in 1998 and 0.63 in 1998; correla-
tions for the question on choosing a doctor
had a value of 0.56 in both 1998 and 1999.
The item about Medicare HMOs, least
related to the construct, had correlations
of approximately 0.50; however, this item
still contributes to the internal consistency
reliability of the index.

Scale-Level Analyses

In 1998, the mean PKI score was 15.2 with
an SD of 5.0. The mean score was slightly
higher in 1999, with a value of 15.6; the SD
was 5.0. The values of the SDs show good
variability in scores, suggesting that the
index is able to discriminate among respon-
dents with differing levels of knowledge. 

Cronbach’s alphas were computed to
assess the internal consistency reliability
of the PKI. The values of Cronbach’s alpha
were 0.82 in both 1998 and 1999, indicating
that the PKI demonstrated strong internal
consistency reliability. 

Factor Analyses

A confirmatory factor analysis model
with one factor was fit to the PKI items in
each year. To assess the fit of the models,
we examined several fit indices, including
the Goodness-of-Fit Index (GFI), Adjusted
Goodness-of-Fit Index (AGFI), Comparative
Fit Index (CFI), and Non-Normed Fit
Index (NNFI). For these indices, values of
0.90 or higher indicate a good fit, with 1.00
being the highest possible value (Hoyle
and Panter, 1995; Schumacker and Lomax,
1996). In both 1998 and 1999, the values for
all of these indices were equal to 1.00. In
addition, we examined the standardized
root mean square residual (SRMR) for
which values of 0.08 or lower indicate a

good fit (Hu and Bentler, 1999). Consistent
with the other fit indices, the SRMR sup-
ports a one-factor solution; the SRMR was
equal to 0.009 in 1998 and 0.010 in 1999.

Validity

Relationship with Global Self-Perceived
Knowledge

Analyses of variance (ANOVAs) indicat-
ed that PKI scores varied significantly
across levels of global self-perceived
knowledge for participants in both 1998
(F(4, 12336) = 762.71, p < 0.0001) and 1999
(F(4, 3617) = 250.33, p < 0.0001). To help
interpret the results, we computed the
mean PKI scores for each of the five
response categories included in the global
self-perceived knowledge question (Figure
1). Overall, the pattern of means indicates
a clear, increasing relationship between
the two measures. Individuals who rated
their knowledge higher on the global self-
perceived knowledge question received
higher PKI scores.

Group Comparisons 

For the next set of validity analyses, we
used ANOVAs and t-tests to compare the
PKI scores of respondents, according to
various background and experience vari-
ables; these results appear in Table 3. For
the t-tests, we tested the assumption of
equal variance for the two groups, using
the F ’ (folded) statistic (Steel and Torrie,
1980). If this test was significant (i.e., the
variances for the two groups were not
equal), we computed an approximate t sta-
tistic, using Satterthwaite’s (1946) approxi-
mation to estimate the degrees of freedom.  

As shown in Table 3, in both years, PKI
scores differed significantly for all of the
subgroup variables. An examination of the
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patterns of mean values indicates that the
results are generally in the expected direc-
tion. Participants with more education and
higher incomes received higher knowl-
edge index scores. Also, we found higher
scores for sample members between age
65 and 75, with some institutional utiliza-
tion, some Part B utilization, private sup-
plemental insurance, or enrollment in man-
aged care.  However, the means of the
charges’ variables did not always follow an
entirely increasing pattern, possibly due to
the number and range of cut-off points cho-
sen. In some cases, the mean knowledge
index scores for respondents with the most
charges (e.g., $5,000 or more) were similar
or smaller than the mean scores for respon-
dents with fewer charges in the adjacent
category (e.g., $500-$4,999). However, over-
all, the general pattern was that individuals
with no charges received lower knowledge
scores than those with any charges.  

Seven-Item Quiz

Item-Level Analyses

The item-total correlations for the seven-
item quiz questions are in Table 4. All of
the correlations were larger than 0.30, sug-
gesting that they are contributing to the
internal consistency reliability of the scale. 

We also computed the percentages of
correct responses for each of the seven-
item quiz questions, displayed in Table 5.
We used data only from 1999 for these
analyses. As previously mentioned, only
participants who were new to the MCBS
received the quiz questions during 1999; in
prior years, all respondents received the
questions. Because the participants in 1999
had not seen the quiz questions before,
their responses should provide a more
accurate measure of the true difficulty
level of the items. As shown in Table 5, the
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Figure 1

Mean Perceived Knowledge Index Scores, by Responses to Global Perceived Knowledge Question:
1998 and 1999



question that asks whether HMOs cover
more health services was the most difficult
item, with 37 percent of respondents
answering this item correctly. The ques-

tion about whether Medicare alone pays
for all health care expenses received the
highest percentage of correct responses
(78 percent). This question was the easiest
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Table 3

Subgroup Comparisons for Perceived Knowledge Index Scores: 1998 and 1999

Variable 1998 1999

Education F(2,12521) = 427.93 F(2,12569) = 488.15
Age Category t(10671) = 8.09 t(11240) = 13.24
Income Category t(8164) = -25.81 t(8886) = -26.39
Managed Care t(3552) = -12.64 t(12592) = 22.74
Private Supplemental Insurance t(11715) = -15.92 t(1911) = -6.50
Institutional Utilization1 t(10195) = -3.39 t(10126) = -6.73
Part B Utilization1 t(10195) = -12.29 t(10126) = -11.79
Total Covered Charges1 F(3,10193) = 49.37 F(3,10124) = 50.72
Covered Institutional Charges1 F(3,10193) = 3.83 F(3,10124) = 15.78
Allowed Part B Charges1 F(3,10193) = 61.91 F(3,10124) = 59.03
1 Respondents enrolled in managed care during the past year were excluded from these analyses.

NOTE: All tests were significant at the p<0.001 level.

SOURCE: Centers for Medicare & Medicaid Services: Data from the Medicare Current Beneficiary Survey, Beneficiary Information Needs
Supplemental Rounds 24 and 27.

Table 4

Item-Total Correlations for the Seven-Item Quiz: 1998 and 1999

Quiz Item 1998 1999

Can select different health plan options? 0.44 0.40
Medicare alone pays for all health care expenses? 0.35 0.38
Medicare offers more information? 0.37 0.37
Can report complaints to Medicare about HMOs and supplemental insurance? 0.46 0.43
Limited choices of doctors if on HMOs? 0.52 0.49
Can drop HMO and still be covered by Medicare? 0.55 0.53
HMOs cover more health services? 0.49 0.46

NOTE: HMO is health maintenance organization.

SOURCE: Centers for Medicare & Medicaid Services: Data from the Medicare Current Beneficiary Survey, Beneficiary Knowledge Supplemental
Rounds  23 and 26.

Table 5

Percentage of Correct Responses and Item Response Theory Parameters for the Seven-Item
Quiz: 1999

Response Rate Two-Parameter Logistic Model
Quiz Item/Grade Level Percent  Correct Don’t Know Slope (a) Threshold (b)

Can select different health plan options? 44 44 1.14 0.26
College 51 — — —

Medicare alone pays for all health care expenses? 78 17 1.33 -1.27
8th Grade or Less 65 — — —

Medicare offers more information? 52 39 0.99 -0.08
High School Graduate 55 — — —

Can report complaints to Medicare about HMOs  
and supplemental insurance? 56 35 1.23 -0.26

9th to 12th Grade, No High School Diploma 52 — — —
Limited choices of doctors if on HMOs? 61 31 1.89 -0.31

9th to 12th Grade, No High School Diploma 59 — — —
Can drop HMO and still be covered by Medicare? 46 46 2.56 0.16

College 56 — — —
HMOs cover more health services? 37 50 2.14 0.46

College 46 — — —

NOTE: HMO is health maintenance organization.

SOURCES: Centers for Medicare & Medicaid Services: Data from the Medicare Current Beneficiary Survey, Beneficiary Knowledge Supplemental
Rounds 23 and 26.



item for respondents, possibly because it
addresses a particularly relevant topic for
beneficiaries. 

In addition to computing classical test
theory analyses (i.e., item-total correla-
tions and percentages correct), we con-
ducted item response theory analyses of
the seven-item quiz questions. Results
from a previous study (Bann, 2001) indi-
cated that a two-parameter logistic (2PL)
IRT model was the most appropriate model
for these items. A 2PL model estimates a
slope (a) parameter and a threshold (b)
parameter for each item. The slope quanti-
fies how related the item is to the construct
being measured by the scale and is analo-
gous to the item-total correlation. The
threshold parameter is an indicator of the
difficulty of the item; items with larger
thresholds are more difficult.

The 2PL IRT parameters appear in Table
5. The IRT results corresponded exactly to
those found by examining the percentage
correct and item-total correlations. The item
concerning whether HMOs cover more ser-
vices remained the most difficult item; the
item about whether Medicare alone pays all
expenses was the easiest item. Also, the item
about whether a beneficiary can drop an
HMO and still be covered by Medicare had
the highest slope; therefore, this item was
the most related to the underlying construct.  

Finally, to make the difficulty level of the
items more meaningful, we attempted to
match a grade level to the items, using infor-
mation about beneficiaries’ educational
achievement. First, sample members in
1999 were classified into the following five
categories, based on the highest school
grade they completed: (1) no formal educa-
tion, (2) 8th grade or less, (3) 9th to 12th
grade, without a high school diploma, (4)
high school graduate, and (5) college. Then
we calculated the percentage of sample
members answering an item correctly,
according to their educational achievement. 

Often, knowledge items are assigned a
difficulty level based on the level at which
50 percent of respondents answered the
item correctly. A consideration for
true/false items or other items with only
two alternatives is that respondents have a
50 percent chance of guessing the correct
answer. However, several properties of the
MCBS quiz questions suggest that the
level of guessing should be minimal. First
of all, the quiz questions actually contain
three response options (true, false, don’t
know), rather than just two. The “don’t
know” option allows respondents to indi-
cate that they do not know the answer to
the question. Also, in contrast to an educa-
tional testing environment, there is not a
clear incentive for guessing the answer. 

To determine whether or not respon-
dents appear to be guessing, we computed
the number of “don’t know” responses for
each item; these values appear in Table 5.
The percentages of don’t know responses
ranged from 17 to 50 percent, with more
difficult items tending to have higher don’t
know percentages. These percentages sug-
gest that a substantial number of respon-
dents chose to indicate that they did not
know the answer to the item rather than
guessing. To further investigate the possi-
bility of guessing, we evaluated these items,
using a three-parameter logistic (3PL) IRT
model. In addition to the slope (a) and
threshold (b) parameters shown in Table
5, the model estimates a guessing (c) para-
meter. The guessing parameters for the
items ranged from 0.01 to 0.04. These val-
ues are very close to zero, indicating a very
low likelihood of guessing. 

Given the low likelihood of guessing, we
assigned items to a particular grade level
when at least 50 percent of respondents at
that grade level (as well as at all higher
grade levels) answered the item correctly.
Table 5 contains a list of the quiz items,
their corresponding grade level, and the
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percentage of respondents at the grade
level who answered the item correctly. For
example, 51 percent of respondents with a
college education answered the question
on selecting different health plan options
correctly, suggesting that this item is at the
college level of difficulty. As shown in the
table, the seven-item quiz contains items
covering all education levels, except for
“no formal education.” The item concern-
ing whether Medicare alone pays for all
expenses was easiest; 65 percent of those
having an 8th grade education or less
answered it correctly. In contrast, the item
about whether HMOs cover more health
services was very difficult; only 46 percent of
respondents who attended college answered
it correctly. 

Finally, to assign a grade level to the
overall seven-item quiz, at least 50 percent
of beneficiaries at the grade level must
have answered at least 50 percent of the
questions correctly (i.e., received a quiz
score of 4 or higher). The results indicate
that the seven-item quiz corresponds to a
high school level of difficulty. Fifty-one per-
cent of sample members with some high
school education received an overall quiz
score of 4 or higher.

Scale-Level Analyses

The average seven-item quiz scores (and
SDs) were 3.76 (2.12) in 1998 and 3.74
(2.08) in 1999. The alpha coefficient for the
seven-item quiz was 0.74 in 1998 and 0.73
in 1999, indicating that the seven-item quiz
demonstrated good internal consistency
reliability. 

Factor Analyses

The fit indices for a one-factor model of
the seven-item quiz questions provide evi-
dence that the items form a single underly-
ing factor. The SRMR was equal to 0.067 in

1998 and 0.070 in 1999. The other fit
indices were equal to 0.99, except for the
AGFI in 1998 which was equal to 0.98. This
finding indicates that the items may be
combined into an overall score, represent-
ing knowledge of the Medicare Program. 

Validity

Relationship with Global Self-Perceived
Knowledge

ANOVA results revealed that the quiz
scores of sample members varied signifi-
cantly, according to responses to the glob-
al self-perceived knowledge question in
both 1998 (F(4, 12972) = 348.68, p < 0.0001)
and 1999 (F(4, 3909) = 119.86, p <0.0001).
The mean seven-item quiz scores by global
self-perceived knowledge appear in Figure
2. As shown in the figure, the means were
identical in 1998 and 1999 for all levels
except “most” and this category had only a
0.1 difference between the two years. For
both years, there is a clear relationship
between quiz scores and ratings on the
global self-perceived knowledge question;
respondents who perceived their knowl-
edge to be higher demonstrated higher
actual knowledge on the seven-item quiz.
In both years, respondents with ratings of
“most” or “just about everything” have sim-
ilar quiz scores. It is possible that respon-
dents cannot clearly distinguish between
these two response categories.

Group Comparisons

As shown in Table 6, seven-item quiz
scores in 1998 differed significantly on all
of the background variables, except for
institutional utilization. The results for
1999 were significant for all variables,
except institutional utilization, Part B uti-
lization, and covered institutional charges.
Examining the patterns of mean scores for
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both 1998 and 1999 indicated that the
results are generally in the expected direc-
tion. Higher quiz scores were associated
with sample members who were between
the age of 65 and 75 or who had higher
education, higher incomes, private supple-
mental insurance, or some charges. In
addition, as hypothesized, respondents
who were enrolled in managed care during
the past year had higher seven-item quiz
scores than those who were not enrolled
during the past year.   

DISCUSSION

This study describes the development
and psychometric evaluation of two poten-
tial knowledge measures, using data from
the beneficiary knowledge and beneficiary
needs supplemental rounds of the 1998 and
1999 MCBS. The first measure, the per-
ceived knowledge index, includes five

questions that ask beneficiaries to rate how
much they know about particular topics
related to Medicare. The other measure is
a seven-item quiz that requires participants
to respond to a series of true/false ques-
tions.

We evaluated the psychometric proper-
ties of the knowledge measures by calcu-
lating item- and scale-level descriptive sta-
tistics, assessing internal consistency relia-
bility, and conducting construct validity
analyses. Both the seven-item quiz and the
perceived knowledge index exceeded the
criterion for acceptable internal consisten-
cy reliability. The construct validity results
indicated that both indices were signifi-
cantly related to global self-perceived
knowledge. Respondents who rated their
knowledge higher on the global self-per-
ceived knowledge question received high-
er scores on each index. In particular,
there appeared to be a strong relationship
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between the PKI and the global self-per-
ceived knowledge question, possibly
because of the similarity in wording
between the two. 

In addition, both the PKI and the seven-
item quiz performed well on the group
validity comparisons. In general, groups
previously shown to differ in knowledge
had significantly different knowledge
index scores. One of the most consistent
findings across both years was a strong
relationship between higher educational
achievement and higher knowledge scores.
Future research should explore possible
implications of this relationship. If research
shows that beneficiaries with lower educa-
tional achievement have difficulty under-
standing the Medicare educational materi-
als, perhaps their knowledge could be
improved by simplifying these materials.
Another possibility is that those with high-
er education are more likely to read and
retain the educational materials. The
MCBS contains questions about reading
and using the Medicare & You handbook
which could be used for evaluating this
hypothesis. Finally, it is possible that bene-
ficiaries with higher education were able to
deduce the correct answers from the word-
ing of the items. 

Based solely on the quantitative results,
the PKI seems to have the best psychome-
tric properties of the knowledge indices we
examined. This index performed well in
both the reliability and validity analyses,
suggesting that it is the more precise mea-
sure of the construct it is measuring.
However, other criteria, such as the con-
tent of the items, must be considered when
selecting the most appropriate measure of
knowledge. The PKI relies on beneficiaries
to be the sole judge of their knowledge.
Individuals’ subjective ratings of their own
knowledge may be influenced by factors
other than knowledge, such as confidence
in decisionmaking or satisfaction with
information received. For example, benefi-
ciaries who have someone else to make
their health care decisions may feel they
do not need to know any more information.
Therefore, they could score themselves
high on the PKI, regardless of what their
actual knowledge level is. This possibility
suggests that the PKI may not be the most
accurate measure of actual knowledge. 

A more objective measure of knowledge
would require respondents to demonstrate
their knowledge, such as by correctly
answering the true/false questions includ-
ed on the seven-item quiz. On the basis of
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Table 6

Subgroup Comparisons for Seven-Item Quiz Scores: 1998 and 1999

Variable 1998 1999

Education F(2,13059) = 404.28*** F(2,3904) = 130.12***
Age Category t(11121) = 13.22*** t(3189) = 8.33***
Income Category t(8539) = -24.32*** t(3075) = -13.41***
Managed Care t(3834) = -25.38*** t(3918) = -13.32***
Private Supplemental Insurance t(12140) = -18.67*** t(2040) = -8.10***
Institutional Utilization1 t(10662) = 0.97 t(3143) = -0.92
Part B Utilization1 t(1516) = -7.08*** t(3143) = -1.68
Total Covered Charges1 F(3,10660) = 20.21*** F(3,3141) = 3.53*
Covered Institutional Charges1 F(3,10660) = 3.88** F(3,3141) = 1.75
Allowed Part B Charges1 F(3,10660) = 21.33*** F(3,3141) = 2.86*

*  p <0.05.

** p <0.01.

***p <0.001.
1 Respondents enrolled in managed care during the past year were excluded from these analyses.

SOURCE: Centers for Medicare & Medicaid Services: Data from the Medicare Current Beneficiary Survey, Beneficiary Knowledge  Supplemental
Rounds  23 and 26.



both content considerations and the psy-
chometric analysis results, the seven-item
quiz appears to be the more appropriate
measure of beneficiary knowledge overall.
The quiz had good variability in scores,
reached an acceptable level of internal con-
sistency reliability, and performed well on
the validity analyses. 

Some possible modifications could enhance
the usability of the seven-item quiz. To
obtain the most precise estimate of benefi-
ciaries’ knowledge possible, the quiz
should contain questions that cover all dif-
ficulty levels. The grade-level analyses sug-
gest that the items on the seven-item quiz
cover all education levels, except for no for-
mal education. Very few respondents
report having no formal education; there-
fore, it may not be necessary to add ques-
tions specifically targeted at this group.
However, the quiz contains only one item
at the high school graduate level. Because
more respondents in the MCBS report
being a high school graduate than any
other educational level, it may be helpful to
add more items targeted to this group.  

Furthermore, a limitation of the seven-
item quiz is that four of its seven questions
deal with managed care plans; this limita-
tion restricts the range of knowledge the
quiz can measure. Other questions could
be added to improve the comprehensive-
ness of the quiz. For example, periodically,
additional knowledge questions have been
included in other rounds of the MCBS that
could be used to expand the content cover-
age of the seven-item quiz. In addition, sev-
eral new knowledge questions have been
developed for the MCBS that address a
variety of issues, including beneficiary
rights and health plan decisionmaking
(Uhrig et al., 2001).

Finally, future research should focus on
developing additional versions of the
knowledge quiz. Beneficiaries who have
taken the quiz once may become more

aware of the topics on the quiz and learn
the answers to the questions. If the same
set of questions is used every time, indi-
viduals may appear to have higher levels of
knowledge, simply because they have been
exposed to the questions before. The
development of several equivalent forms 
of the knowledge quiz would enable
researchers to administer different forms
at each subsequent interview, thereby
increasing the ability of the quiz to accu-
rately measure change in knowledge over
time. 
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