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OBJECTIVE. A major new survey program,
_the Medicare Beneficiary Health Status Reg-
istry (MBHSR), has been proposed to im-
prove the monitoring of the health status of
Medicare beneficiaries. The MBHSR would
collect data by mail with telephone fol-
low up of nonrespondents to permit econom-
ical assessment of a total Registry of approx-
imately 200,000 Medicare beneficiaries, ap-
proximately 54,000 of whom would be
surveyed in any given year. (Surveys would
be conducted of samples of new enrollees
who would be reinterviewed every five
years.) :‘

"MEeTHOD. To assess the feasibility of that
approach, a field test was conducted with a

probability sample (n = 1,922) that comprised
approximately equal numbers of new Medi-
care enrollees (aged, 65) and current beneficia-
ries (age range, 76-80). The field test was
designed to assess the quality of the data that
this design would produce.

FINDINGS. Results indicate that the pro-
posed design of the MBHSR could achieve
response rates of approximately 80% among
both age cohorts using a survey instrument
that took 30 minutes to complete. Internal
reliability of Activities of Daily Living, In-
strumental Activities of Daily Living, Mobil-
ity, Mental Health Index, General Health,
and Prostate Symptomatology scales ranged
from 0.77 to 0.93. When measurements were
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repeated approximately 30 days after the

initial survey, moderate to high levels of

cross temporal correlation (range, 0.64-0.96)
were found for most indexes, with the excep-
tion of prostate symptomatology. In addi-
tion, an earlier comparison of survey re-
sponses in the MBHSR field test to Medicare
payment records indicated that the MBHSR
field test obtained highly accurate reports of

As the Medicare program has matured, increasing
amounts of information have accumulated on the
use of services by Medicare beneficiaries. The
resulting data on service utilization are critical to
oversight and evaluation of the Medicare program,
as well as to research on its costs, efficiency, and
effectiveness. However, both program and re-
search analyses are constrained by a lack of infor-
mation on the health status of beneficiaries, their
need for services, and quality-of-life outcomes of
the care they receive through Medicare. That gap

in information led to a proposal for establishing .

the Medicare Beneficiary Health Status Registry
(MBHSR). The registry was conceived as a national
resource of data on the Medicare population that
would help agencies and health researchers to
accomplish the following:

¢ measure access to medical care;

e understand beneficiaries’ patterns of use and
“their need for health services;

e assess the impact of changes in the provision of
health care under Medicare;

- provide a basis for the development of im-
proved risk-adjustment procedures in creating
reimbursement schedules for health care pro-
viders; and

e assess the effectiveness and quality of care
provided through the Medicare program.

There is little argument about the value of the
data that the registry can provide or about the
expectation that the data will have many other
important users besides the Medicare program.
But most of the uses proposed for the registry
depend on surveying large representative samples
each year. Current budgetary constraints make it
infeasible to conduct a large annual survey if data
must be collected mainly through in-person or
telephone interviews. -

As a result, some researchers have argued for
adopting the less costly strategy of using data
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most of the major surgeries that were re-
corded in Medicare claims files.

ConcrusioN. The design proposed for the
MBHSR is feasible. If implemented, it should
produce acceptably high rates of response and
data quality. :

Key words: survey measurement; elderly
population; Medicare; monitoring systems;
health status. (Med Care 1999;37:189-203)

generated by other ongoing health surveys, such
as the National Health and Nutrition Examination
Surveys the National Health Interview Survey.and
the Longitudinal Survey on Aging. Data from those
cross-sectional and longitudinal surveys have been
used to estimate functional status, as well as the
prevalence of a number of disease-related risk factors
in the elderly population. However, the number of
elderly people who participate in those surveys is not
large enough to produce reliable estimates of key
indicators for vulnerable Medicare subgroups, such
as Hispanics, rural residents, diabetics, or current
smokers. Historically, substantive deficiencies of that
kind plus significant operational barriers have pre-
vented the linkage of data from other surveys to
Medicare’s enrollment and administrative data. The
inability to draw together all of the available infor-
mation underlies the proposal to collect new data to
generate subpopulation-specific estimates of health
and functional status and behavioral risk factors for
elderly people.

To produce such estimates, the designers of the
MBHSR anticipate the use of large probability

‘samples of Medicare enrollees who would be

followed longitudinally using a combination of
mail surveys with telephone follow up of nonre-
spondents. Theoretically, one could consider ex-
panding the sample of an extant survey, eg, the
NHIS, to produce such estimates. There are several
impediments to such a strategy. Most importantly,
the costs of an annual 54,000 in-person supple-
ment to these surveys would be prohibitive. In
contrast, the annual costs of the proposed MBHSR
data collection are projected to be less than $3
million per year.

After 4 years of design and testing, the MBHSR
researchers adopted a data collection design that
would, when it reaches a steady state, collect
baseline data each year from a probability sample
of new enrollees who would be reinterviewed
every 5 years until death. (This design has gone
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hrough several redefinitions; the design described
n this article resulted from the final MBHSR
Jesign contract.) Enrollment in the Registry would
:otal over 200,000. Approximately 12,000 persons
per year would be surveyed at intake (age 65), and
sample mortality would result in smaller numbers
completing their 5-year follow-up interviews at
age 70, 75, 80, etc., in each year. It is estimated that
approximately 6,600 persons would survive to
complete follow-up interviews at age 80; a total of
approximately 54,000 interviews (intake plus
5-year follow ups) would be conducted each year.®
Other features of the MBHSR design would in-
clude use of a “jump-start” sample to provide an
initial Registry of older beneficiaries (for whom
there would, of course, be no intake data at the age
of 65), annual data collection from a small sub-
sample of the Registry to provide year-to-year
longitudinal measures, and a possible mortality
follow back survey.

To balance the need for data against the cost of
collecting data, the designers of the MBHSR pro-
pose to collect the bulk of the data by mail with
self-administered questionnaires supplemented
by telephone follow up of nonrespondents. Mail
surveys offer an inexpensive way to collect data
from a large number of individuals, but their
economic savings may be offset by lower data
quality. To put it bluntly, mail surveys have a bad
reputation largely because of the problems inves-
tigators have encountered in achieving adequate
response rates and the problems respondents have
encountered in completing questionnaires. In a
mail survey of an older population, it is not
difficult to imagine that some respondents might
have physical or cognitive limitations that would
preclude them from completing a paper-and-
pencil, self-administered questionnaire (SAQ).
Those limitations could result in a higher nonre-
sponse rate among people with poor health or
functional status. Another all too likely scenario is
that with the current volume of “junk mail,” po-
~ tential respondents might dismiss and discard the
questionnaire if the importance of the project and
the bona fides of the sender have not been clearly
communicated. Along with possibly poor response
rates, researchers must also be concerned about
the validity and reliability of the resultant mea-
surements.

To test the feasibility of collecting MBHSR data
through a mail survey, we conducted a field test of
the registry design during the summer and early
fall of 1993. The test was designed to assess
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whether an MBHSR that used mail surveys, cou-
pled with telephone follow up of nonrespondents,
would achieve an adequate response rate and
whether the resulting measurements would have
acceptable validity and reliability. In this article, we
review the evidence obtained on the completeness
of survey response, nonresponse bias, and the
internal and cross-temporal reliability of MBHSR
measurements of health status. Elsewhere, we

have reported our positive findings on the validity -
of the reporting of medical conditions and proce-
dures in the MBHSR Field Test; we do not repeat
our presentation of those findings in this paper.

Methods

The following discussion summarizes key design
elements and methods that were used to collect
and analyze the MBHSR data. More detailed de-
scriptions of the sampling design and execution of
the field test can be found elsewhere.

Sample

The sample for the MBHSR field test was drawn in
two parts: a national sample and a reinterview
sample. To control the costs of in-person data
collection required for the reinterview study, we
selected the reinterview sample from 3 areas con-
venient to the survey organization headquarters in
North Carolina. The sample design for the field
test was a two-stage, deeply stratified design. Each
primary sampling unit (PSU) represented a single
county or group of adjacent counties in the coter-
minous United States. At the first stage of sample
selection, 3 PSUs (Raleigh, Atlanta, and Rich-
mond) were selected with certainty and 6 non-
MSA and 18 MSA PSUs were selected with prob-
abilities of selection that is proportional to the
numbers of survey-eligible individuals who reside
in the PSU. After the PSUs were selected, a
second-stage sample frame was created. The
frame consisted of all beneficiaries who resided in
the sample PSUs who met the following criteria:

¢ they were 65 years old in February 1993 with
birth dates between June 1927 and February
1928. Sampled beneficiaries from this stratum
are referred to as the 65-year-old cohort; and

¢ they were 76 to 80 years old in February 1993
with birth dates between March 1912 and Feb-
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ruary 1917. Sampled beneficiaries from this
stratum are referred to as the 76- to 80-year-old
cohort.

In addition to the stratification by age groups,
the second-stage frame was also stratified by race
(white vs. nonwhite), gender, and a health status
indicator. The health status indicator was defined
only for the 76- to 80-year-old cohort as Medicare
claims records were not available for new enroll-
ees. It was created using health information from
the current Medicare Provider Analysis and Re-
view (MEDPAR) file. The indicator identified re-
spondents who received the following procedures
or diagnoses during a hospital stay that was
covered by Medicare: cataract removal; gall blad-

~der removal; coronary artery bypass surgery; pace-
maker insertion; coronary angioplasty; breast sur-
gery or breast removal, hysterectomy; hip
replacement; prostatectomy; asthma; cancer;
chronic obstructive pulmonary disease (COPD);
diabetes; stroke; and heart attack.

The nonwhite and less healthy sample strata
were oversampled for the field test; allocation of
the sample across genders remained roughly pro-
portional to population counts. The final step in
the procedures for sample selection involved the
random partition of the sample enrollees to the
field test’s experimental treatments (form length
and prenotification). This step was carried out
independently for the 2 cohorts and, to the extent
possible, independently between the other
second-stage strata. Table 1 shows the target-cell
sizes by experimental condition and selected so-
ciodemographic factors for the main field test
sample and for the reinterview study combined.

Sample Weighting. After the data were col-
lected, sampling weights were constructed to re-
flect each respondent’s likelihood of being selected
for the sample. The weights were then adjusted to
account for unit nonresponse by using an uncon-
strained, polytomous extension of the constrained
logistic modeling procedures of Folson and Devill
and Sarndall. Standard errors were calculated us-
ing algorithms that take account of unequal
weighting and the complex sample design used in
this survey.

Data Collection -

Questionnaire. The MBHSR questionnaire
was designed to obtain information in the follow-
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Tasie 1. Distribution of Target Sample Cases
(Unweighted) by Experimental Conditions and
Selected Social and Demographic Characteristics -

COHORT

Factor 65 76-80
Survey prenotification

Prenotification 622 636

No prenotification 611 . 641
Survey length

Short 413 ‘ 426

Medium 409 427

Long 411 424
Health status*

0 Conditions n.a. 638

1+ Conditions © n.a. 639
Gender

Male "~ 551 492
" Female 682 785
Race

White ‘ 836 850

Nonwhite 397 427
Residence

MSA 537 568

Non-MSA 696 709
TOTAL 1,233 1,277

Note: Characteristics of target respondents as
recorded in Medicare enrollment records.

MSA, metropolitan statistical area; n.a, not
applicable.

*Based on prior claims for cataract removal, gall
bladder removal, coronary bypass surgery,  pacemaker
insertion, coronary angioplasty, breast surgery or
removal, hysterectomy, hip replacement, prostatectomy,
asthma, cancer, chronic obstructive pulmonary disease,
diabetes, stroke, and heart attack.

ing 5 domains: health behaviors; functional status;
medical history; quality of life; and sociodemo-
graphics. The questionnaire’s designers began by
adapting relevant questions and scales from other
instruments that had been used successfully in
previous research among elderly populations.
Items from the Longitudinal Study of Aging ques-
tionnaire, the Long-Term Care Survey, the Medical
Outcomes Study Health Status Questionnaire,
and the Behavioral Risk Factor Surveillance Sys-
tem were included. The content and format of the
field test questionnaire were refined through a
program of cognitive testing. The testing was
undertaken by a team of survey methodologists
and cognitive psychologists whose recommenda-
tions were reviewed by a working group on instru-
mentation and staff of the Epidemiology Branch at
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the Office of Research of the Health Care Financ-
ing Administration. Cognitive testing identified
problems that respondents encountered with pro-
posed questions, such as difficulty following “skip”
instructions, failure to notice introductory state-
ments that preceded questions, poor comprehen-
sion of negative modifiers, and difficulties with
technical terms. Modifications were made to re-
duce these problems. This process did cause
MBHSR wordings of some questions to differ from
the wordings used in earlier research.!

Main Data Collection. Field operations were
carried out in several stages beginning in the
spring of 1993. Before the questionnaires were
mailed, study personnel sent lead letters to the
people who were assigned to the prenotification
group to explain the purpose of the study, empha-
size its importance, highlight the need for infor-
mation from Medicare beneficiaries, and alert re-
cipients to the impending arrival - of the
quesﬁonnaire. Three weeks later (May 20, 1993),
one version (short, medium, or long) of the ques-
tionnaire was sent to each beneficiary selected for
the field test. People who did not respond within 7
weeks were sent another questionnaire on July 6,
1993. The process was repeated once more on
August 9, 1993. Three weeks after the third ques-
tionnaire was mailed (September 4, 1993), all
nonrespondents were assigned to RTI's Telephone
Survey Unit (TSU) for follow up. TSU personnel
asked beneficiaries who were contacted by phone
to complete a telephone interview. For beneficia-
ries who did not respond to the mail survey and
who could not be reached by telephone, in-person
interviews were attempted. To minimize costs,

study staff conducted in-person interviews only in -

the 3 PSUs located near RTI headquarters (Rich-
mond, Raleigh, and Atlanta).

~ Collection of Reinterview Data. As noted
earlier, a subset of beneficiaries was selected from those
same 3 PSUs to participate in a reinterview study. The
beneficiaries who were involved in that part of the
research were contacted and reinterviewed approxi-
mately 4 weeks after the initial interview. Field person-
nel conducted face-to-face interviews with beneficiaries
who had completed either a mailed questionnaire or a
telephone interview.

Data Analysis

Data analyses were designed to assess whether a
large-scale survey combining mail survey proce-
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dures with telephone follow up of nonrespondents
could produce an adequate rate of response for the
population at large and for key subpopulations.
Data analyses were also designed to assses
whether the resultant measurements would be
valid and reliable indicators of the health status of
the targeted populations. All data analyses em-
ployed weights to adjust for unequal probabilities -
of selection and nonresponse (see above) so that
our results may be projected to the sampled
universes: (1) new Medicare enrollees; and (2)
Medicare Beneficiaries in the age range, 76 to 80.
Percentages reported in this paper are, thus, esti-
mates of the percentages that would be found if
the survey were administered to all members of -
the universe.

Results

Response Rates by Survey Stage and
Survey Design

Slightly more than one-third (35.8%) of all bene-
ficiaries responded to the first mailing (Table 2).
Each subsequent mailing yielded a sizable incre-
ment in response rates. Among the entire sample,
the second mailing increased the response rate by
14 percentage points, and the third stage increased
it by 9 percentage points. After 3 mailings, more
than one-half of the beneficiaries (58.9%) had
responded. The addition of telephone interviews
for nonresponders increased the response rate
substantially to 75.2% across the 3 questionnaire
lengths. The smaller study embedded in the field
survey, which employed in-person contact for
beneficiaries in three PSUs who did not respond to
mail or telephone contact, showed a further in-
crease. Among that small sample, the overall
response rate increased by an additional 5 to 7
percentage points.

The length of the survey questionnaire had a
statistically significant effect on response rates
(Table 3). Beneficiaries assigned to the long form
were less likely to respond (a response rate of
69.4%) after both mail and telephone contact
compared with those assigned to the short
(77.2%) and medium-length (79%) forms. In con-
trast, prenotification through the use of survey
“lead letters” had an insignificant effect on rates of
response. Overall, the response rate after mail and
telephone contacts was 74.4% with prenotification
and 76.1% without it.
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TasLe 2. Cumulative Response Rates by Stage of Data Collection and

Age Cohort
Stage of Data Collection
Cohort Mail-1 Mail-2 Mail-3 Telephone
65-year olds 42.0 54.9 62.4 77.8
(se.) (2.2) (2.3) (2.2) (1.9)
76- to 80-year-olds 33.0 47.5 57.3 74.1
(se) (1.4) (1.7) (1.5) (2.0)
Both cohorts 35.8 49.8 58.9 75.2
(s.e) (1.2) (1.4) (1.9) (1.5)

Note: Estimates of standard errors use algorithms that take account of
weighting and complex sample design (Shah, Barnwell, and Bieler, 1996).

Variation in Response by Subpopulation

Overall, the foregoing results indicated that a
questionnaire that took as long as 30 minutes
(medium length) would be completed by approx-
imately 80% of Medicare beneficiaries in both age
cohorts after mail and telephone contacts were
completed. Those response rates appeared to be
unaffected by prenotification of the impending
survey; however, rates varied considerably across
subpopulations, and the subpopulations were dif-
ferentially affected by including a - telephone
follow-up stage of data collection (Table 3). After
the third mailing, the rate of response to mailed
questionnaires was 19 percentage points lower for
nonWhites (42.5%) than for Whites (61.1%).
However, when telephone interviews were.added,
the 19 percentage-point difference in response
rates across racial groups declined to less than 6
percentage points (70.1%-75.9%). That difference,
although attenuated, remains statistically signifi-
cant. Urban residents also had lower rates of
response for both mail (55.6%-66.2%) and mail-
plus-telephone interview stages (71.7%-83.7%)
compared with beneficiaries living in nonmetro-
politan areas. Similarly, when both mail and tele-
phone interview stages were complete, response
rates in the Northeast region were 9 to 10 percent-
age points lower than those in the rest of the
country.

The MBHSR Field Test sample was designed so
that there would be equal numbers of target
respondents (age range, 76-80) from the strata
without health conditions and from the strata with
1+ conditions (Table 1). Among the 915 MBHSR
Field Test participants in this age cohort who
responded during the mail and telephone phases
of data collection, 439 (48%) did not have any of
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the 15 conditions or procedures, 198 (22%) had 1
condition, 156 (17%) had 2, 81 (9%) had 3, 23 (3%)
had 4, 12 (1%) had 5, and 5 (0.5%) had 6 condi-
tions. (Ns and percentages are unweighted.) The
data suggest that among survey respondents,
those with more conditions were more likely to
respond to mail solicitations than those with fewer
conditions. The weighted proportions of survey
respondents that required telephone follow up
were: 24.1% (0 conditions); 25.7% (1 condition);
15.8% (2 conditions); and 19.2% (3+ conditions).

Questionnaire and item Completion

A review of the questionnaires indicated that
respondents generally provided usable responses
to most questions. When a “completed question-
naire” is defined as one that contained usable
substantive responses (excluding “don’t know”
answers, refusals, etc.) to at least 80% of 34 key
questions for women and 32 key questions for
men, we found that 98.6% of the 65-year-old
cohort and 96.5% of the 76- to 80-year-old cohorts
who returned a mail survey “completed” their
questionnaires. Rates were equally high for tele-
phone interviews (98.4%-99.3%, respectively) and
were relatively stable across racial groups, gender
groups, and different regions of the country.
Overall, rates of response for individual ques-
tions, which includes nonkey questions, were
high. For example, questions on past surgeries,
disease prevention activities, nutrition, medical
conditions, and disabilities had average item re-
sponse rates of 98% percent or higher. (Rates are
averaged across questions of a particular type
using those survey questions that were included in
each of the 3 questionnaire lengths.) We found
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TaBLE 3. Survey Response Rates by Survey Stage, Age Cohort, and Survey Design Factors

All Respondents Age 65 Ages 76-80
Mail + " Mail + Mail +
Mail Telephone Mail Telephone Mail Telephone
Response Response Response Response Response Response
Survey Design Factors Rate (s.e) Rate (s.e.) Rate (s.e) Rate (s.e) Rate (s.e) Rate (s.e)
Total sample 589 (144) 752 (1.50) 624 (223) 778 (1.92) 573 (145 741 (1.99)
Questionnaire length '
Short 63.0 (269 772 (227) 709 (240) 820 (1.66) 594 (3.78) 75.0 (3.66)
Medium 625 (1.84) 790 (1.94) 6l.6 (3.60) 79.6 (3.21) 629 (1.96) 788 (2.31)
Long 510 (2.12) 694 (2.03) 54.8 (350) 719 (2.44) 492 (2.02) 682 (2.87)
Pre-notification .
Had prior notification = 572 (2.65) 744 (2.04) 624 (2.77) 776 (256) 549 (3.36) 729 (2.75)
No prior notification 605 ~(2.10) 76.1 (2.11) 624 (2.82) 780 (2.14) 59.7 (2.70) 753 (2.84)"
Race
White 61.1 (143) 759 (159 644 (249 784 (221) 596 (153) 749 (212
Nonwhite 425 (.79 701 (1.77) 483 (2.76) 73.7 (2.37) 39.7 (3.83) 683 (2.55)
Gender
Male 61.0 (2190 753 (190) 6l.6 (2.67) 773 (214) 607 (2.62)° 742 (2.73)
Female 57.4 (1.89) 752 (1.90) 63.0 (2.98) 782 (2.49) 551 (2.09) 74.0 (2.44)
Health status
1+ Conditions na.na n.a. n.a n.a n.a n.a na  60.8 (3.07) 772 (2.25)
(age 76-80 only)
0 Conditions na. n.a n.a. n.a n.a n.a n.a n.a 54.7 (2.14) 718 (2.42)
(age 76-80 only)
Metropolitan area
In an MSA 55.6 (1.88) 71.7 (1.80) 59.1 (297) 748 (256) 54.0 (1.90) 703 (2.33)
Not in an MSA 662 (1.93) 831 (2.02) 699 (3.13) 845 (1.94) 645 (1.78) 824 (3.28)
Region
Northeast 56.6 (4.71) 67.8 (5.15) 592 (4.00) 723 (5.61) 55.6 (5.38) 66.0 (569
North Central 61.1 (1.83) 78.0 (2.33) 66.1 (4.07) 812 (2.40) 586 (2.39) 764 (4.58)
South 53.8 (3.25) 774 (3.28) 57.0 3.93) 79.2 (3.56) 522 (349 76.6 (342
West 646 (3.27) 769 (3.15) 67.0 (497) 761 (5.81) 635 (2.74) 772 (2.19)

" Note: Respondents were randomly assigned to experimental treatments that (1) varied the length of the survey
questionnaire (short, medium, or long) and (2) used or did not use a prenotification letter before the survey was
mailed. Estimates of SE use algorithms that take account of weighting and complex sample design (Shah, Barnwell,

and Bieler, 1996).

somewhat lower rates for questions asking about
alcohol use, the average item response was 93%,
socioeconomic status (93%), and income and as-
sets (88%). Neither the length of the questionnaire
nor prenotification had a substantial effect on item
nonresponse rates.

Proxy Responses

Special analyses assessed the need for and impact
of proxy responding in the MBHSR field test. For
those analyses, beneficiaries who completed the
interview on their own or who had someone else

merely write down answers that they dictated were
considered to have responded for themselves.
Beneficiaries for whom someone else completed
the questionnaire or who had proxy involvement
other than having someone simply write down
"dictated” answers were considered to have re-
sponded by proxy.

Data on the use of proxy respondents show that
the older cohort was significantly more likely than
the younger to rely on proxies (Table 4). Proxies
completed questionnaires that were returned by
approximately 15% of persons aged 76 to 80 years
but only by 2% of the 65 year olds. Among the
older cohort, children (48%) and spouses (32%)
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TaBLE 4. Percent of Sample Whose Questionnaires Were Completed by Proxies, by Age, Demographic
Subgroups, and Survey Format

Age 65 Ages 76-80

Subgroups % Proxy (s.e) % Proxy (s.e)
Total 2.1 (0.37) 14.7 (1.67)
Race

White 1.3 (0.37) 13.7 (1.88)

Non-White 7.7 ©.91) 22.2 2.01)
Gender

Male _ 2.8 (0.84) 13.1 o (2.79)

Female 1.6 (0.54) 15:6 (1.75)
Health status (ages 76-80) ;

1+ Medical events ' © n.a. n.a. 154 (1.86)

0 Medical events n.a. n.a. 14.2 (2.07)
Reside in metropolitan area

MSA 2.3 (0.53) 16.9 (2.27)

Non-MSA 1.6 (0.45) 10.3 (2.16)
Region

Northeast 3.6 (1.63) 14.2 (3.26)

North Central 0.5 0.39) 11.1 (2.04)

South 24 (0.37) 19.0 (3.65)

West 3.0 (0.64) 14.7 G.21)
Questionnaire length

‘Short 2.4 (0.89) 15.0 (2.67)

Medium 1.8 0.77) 13.7 (3.21)

Long 2.1 (0.99) 154 (2.27)
Notification -

Prior notification 1.9 (0.71) 12.7 (1.88)

No prior notification 24 (0.50) 16.7 (2.38)
Mode of interview

Mail 14 (0.49) 10.3 : (1.30)

Telephone 5.1 (1.63) 29.1 (3.65)

Note: The table includes respondents to the mail and telephone interviews. Respondents were considered to
~ have responded for themselves if they either completed the questionnaire by themselves or had someone else write
down answers the respondent supplied; all other respondents were considered- to have responded by proxy. Of 972
new-enroliee responses, 28 were provided by proxies, and of the 916 older enrollee responses, 138 were provided
by proxies. Entries in the table are weighted estimates. Estimates of standard errors use algorithms that take

account of weighting and complex sample design (Shah, Barnwell, and Bieler, 1996).

served most frequently as proxies. Reliance on
nonrelatives (9%) and siblings (3%) was less com-
mon.

The use of proxy respondents was greater
among nonWhites than among Whites for both
age cohorts (7.7% vs. 1.3% for 65-year-olds and
22.2% vs. 13.7% for the 76- to 80-year-old cohort).
Variations in the length of the questionnaire, pre-
notification, and modes of interview had no sub-
stantial effect on the use of proxies by beneficiaries
in the younger cohort (Table 4). The same was not
true for the 76- to 80-year-old cohort. Among 76-
to 80-year-olds, the longer form resulted in a
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slightly higher rate of proxy response (19%) as
compared with the other two lengths (14.2% and
11.1% for the short and medium-length forms).
Moreover, the use of proxies was most likely to
occur on telephone recontacts rather than on the
earlier mail survey attempts (29.1% vs. 10.3%).
In general, item completion rates were high
when proxy respondents completed the question-
naires, although there were a few exceptions.
Questions related to chest pain or discomfort had
lower completion rates among female beneficia-
ries who relied on proxies. Similarly, for men,
questions about difficulties with urination had



Vol. 37, No. 2

lower rates of completion when they were an-
swered by proxy respondents.

Reliability of Measurements

A variety of analyses were conducted to assess the
reliability of measurements made in the MBHSR
field test. Below, we report the results of 2 major
types of analyses involving assessments of the
internal consistency of MBHSR multiitem mea-
surements and correlation over time of measure-
ments made in the MBHSR. For those analyses,
we focused on measurements in 7 areas, as noted
in the following sections.

Activities of Daily Living (ADL). The MBH-
SR’s ADL scale was composed of 8 questions
based on work by Katz!4 and Spector et al. Re-
spondents were first asked to rate the difficulty
they had performing the following 4 activities:
dressing or undressing, getting out of bed, feeding
oneself, and bathing or showering. The response
categories were as follows: (1) unable to perform
the activity; (2) a lot of difficulty; (3) some diffi-
culty; or (4) no difficulty. Respondents were then
asked whether they needed help doing each of the
4 activities. For these questions, the answer cate-
gories were (1) yes and (2) no.

Instrumental Activities of Daily Living
(IADL). The IADL scale constituted 9 questions,

which were based on work by Katz'4 and Spector -

et al's) related to the following four activities:
shopping, handling money, using the telephone,
and doing light housekeeping. Respondents were
asked to first rate the difficulty they had perform-
ing the activities and whether they needed help
from another person to perform them (plus one
other). (Response categories were the same as for
the ADL scale.) A final item in the IADL scale
asked respondents to indicate how much help
“you need from another person to take your
medicine (in the right doses and at the right time).”
The following four response categories were given:
(1) cannot take medicine without help; (2) need
some help; (3) do not need help; or (4) do not take
any medicines. For analytic purposes, categories 3
and 4 were collapsed for this question.

Mobility (MOB). The MOB scale, once again
based on work by Katz' and Spector et al'> had
four items that assessed a respondent’s difficulty
in walking and using transportation. The ques-
tions asked respondents the following questions:
how far they could walk without resting; how
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many flights of stairs they could climb without
resting; how much difficulty they had getting
places by car, taxi, public transportation, and so
forth; and whether they needed help from another
person to get to places that were out of walking
distance. V

Mental Health Index (MHI-5). The MHI-5
scale in the field test was based on work by Ware
and Sherbourne!! and contained 5 items that
asked respondents about their experiences in the
preceding 30 days. In particular, respondents were
asked how much of the time they “were a very
nervous person,” “felt so down in the dumps
nothing could cheer [them] up,” “felt calm and -
peaceful,” “felt down or blue,” and “had been a
happy person.” Responses were coded as follows:
(1) all or most of the time; (2) some of the time; (3)
a little of the time; or (4) none of the time. To
create a scale in which all items were coded in the
same direction (ie, high scores indicated a nervous,
unhappy respondent), responses to the questions
about feeling calm and feeling happy were coded
in reverse of the questionnaire ordering (e, re-
sponse 1 was recoded to “felt calm or peaceful” or
“been a happy person” none of the time).

CAGE Alcohol Problems Scale. The MBHSR
questionnaire included the four-item CAGE scale.
Those questions asked a respondent whether (1)
“you ever felt you should cut down on your
drinking”; (2) “people annoyed you by criticizing
your drinking”; (3) ““you ever felt bad or guilty
about drinking”; and (4) “you [have] ever taken a
drink first thing in the morning to steady your
nerves or get rid of a hangover.” Response catego-
ries were either (1) yes or (2) no. Respondents who
reported in an earlier question that they had not
had a drink in the past 30 days were not asked the
CAGE questions. This group would include people
with a history of alcoholism or alcohol abuse who
were abstaining from alcohol at the time of the
survey.

General Health. This scale was composed of 5
questions derived from the SF-36 developed by
Ware and Sherbourne.!! The questions included a
global health item that asked respondents to rate
their overall health (response categories: very
good, good, fair, and poor), and a second question
that asked respondents how their current health
compared with their health 1 year ago (response
categories: worse; about the same; or better. (Dur-
ing analysis, codes for the general health question
were reversed [ie, 4 equaled very good health,
etc.], so that for all questions, higher scores corre-
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TaBLE 5. Standardized Alpha for Internal Reliability of Selected Scales
from Main MBHSR Data Collection, by Sample Cohort (Unweighted Ns
for Each Analysis Are Shown in Parentheses)

Age Cohort

Scale Items Both 65 76-80
Activities of daily living (ADL) 8 0.905 0.846  0.908
_ (540) (286) (254)
Instrumental activities of daily living (IADL) 9 0.928 0.884  0.927
(496) (265) (231)

Mobility 4 0.811 0.727  0.800
(532) (283) (249)

General health (from SF-36) 5 0.779 0.754 0.780
(1,165) {600) (565)

Mental health index (MHI-5) 5 0.860 0.855  0.860
(1,790)  (940) (850)

Prostate symptoms 9 0.870 0.863  0.870
(441) (251) (190)

Alcohol problems index (CAGE)* 3 0.597 0.513 . 0.802

(203) (133) (70)

*Scale excludes item asking whether respondents have felt that they should cut
down on their drinking; this item had a poor correlation with other items. Note
that the CAGE items were not asked-if respondent reported that he or she did not
have a drink in the past 30 days. Thus, respondents who had had serious alcohol
problems in the past and had stopped drinking would not be asked these scale
items. Note also that the unweighted estimate of internal consistency for CAGE
items is 0.74; application of sampling weights reduced that estimate to 0.60.

sponded to better health. Note also that a fifth
category [“excellent”] used in the SF-36 wording
of this question was not used in the MBHSR Field
Test.) Three additional questions asked how often
. physical health problems, emotional health prob-

lems, and pain had interfered with respondents’

daily or social activities in the past 30 days (re-
sponse categories: all or most of the time; some of
the time; a little of the time; or none of the time).

Prostate Symptoms Index. A battery of items
on prostate symptoms was included because pros-
tate cancer and benign prostate disorders are
major sources of morbidity and mortality among
older men in the United States. The nine questions
in the Prostate Symptoms Index were based
mostly on the American Urological Association
scale. Six questions asked male respondents how
often during the past 30 days they had: felt like
their bladder was not empty after urinating; had
urinated within 2 hours of prior urination; had
stopped and started multiple times while urinat-
ing; had difficulty postponing urination; had a
weak urinary stream; and had to push or strain to
begin urinating (response categories: almost every
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time; more than half the time; about half the time;
less than half the time; less than 1in 5 times; or
never). Three additional questions asked respon-
dents how many times per night they had usually
gotten up to urinate during the past 30 days,
whether they had ever been unable to urinate at
all, and whether a doctor had ever told them they
had a prostate problem.

Internal Consistency. To assess the internal
consistency of the scale measurements, we calcu-
lated Cronbach’s alpha and standardized alphas
for each of the scales. (Standardized alphas, unlike
Cronbach’s alpha, are not affected by the number
of items included in a scale.) Table 5 presents the
standardized alphas for the whole sample and
separately for the 65-year-qld and 76- to 80-year-
old cohorts. Reliabilities for ADL and IADL scales
exceeded 0.90 for the whole sample and 0.84
when the cohorts were analyzed separately. The
internal consistency of the Prostate, Mental
Health, Mobility, and General Health measures
was also impressive (range, 0.78-0.87 for the
whole sample). Again, only minor variations were
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TaBLE 6. Product Moment Correlation From T-1 to T-2 in Scale Scores
‘ for Reinterview Sample ‘

T-1to T-2
SCALE Items n Correlation
Activities of daily living (ADL) 8 108 0.918
Instrumenta] activities of daily living (IADL) 9 89 0.958
Mobility ' 4 103 0.940
General health (from SF-36) 5 238 0.674
Mental health index (MHI-5) 5 -+ 353 0.643
Prostate symptoms* 7 87 0.407

Note: Alcohol problems index not shown because sample size was only 33 for
persons completing items at Time 1 and Time 2.

*Excludes questions on ever being unable to urinate and doctor’s diagnosis.
Those two items had relatively low correlations with the overall scale (.17 and .35).

seen between the internal reliabilities obtained for
the 65-year-old and 76~ to 80-year-old cohorts.

Our initial analyses yielded quite low values for
the CAGE scale of alcohol problems. Further in-
vestigation of responses to the scale items indi-
cated that the initial question that asked whether
the respondents ever felt they should cut down on
their drinking detracted from the scale’s reliability.
For that reason, we excluded the initial item and
restricted our analyses to a 3-item CAGE scale.
However, the three-item version of the CAGE
index is a lackluster performer in terms of internal
reliability. Its standardized alpha is 0.60 in the
combined sample.

Reliability of Measurements Over Time. To
assess the reliability of the MBHSR scales over
time, we constructed scales for the main data
collection (time 1, or T-1) and the reinterview
study (time 2, or T-2) using only those respondents
who participated in both phases of the study.
Initially, we worked with the MHI-5 scale and
performed a principal-components factor analysis
to extract a single factor. We used the factor scores,
means, and SDs from this analysis of T-1 data to
score both the T-1 and T-2 measurements. (The
purpose of this procedure was to keep our reliabil-
ity assessments from capitalizing on random per-
turbations in the response structure between T-1
and T-2.) We then calculated the correlation be-
tween scale measurements for respondents who
participated in both the T-1 and T-2 phases of the
study. This analysis produced no noteworthy dif-
ferences when compared with a parallel analysis
that transformed each item to a standardized score
and constructed a scale treating each item as
equally weighted. For that reason, we used the

second, simpler procedure for the analysis that we
present below. This procedure gives equal weight
to each item in a scale. Table 6 shows the
correlation between T-1 and T-2 scores for 6 of 7
MBHSR scales shown in Table 5. (Results for the
CAGE index of alcohol problems are not shown
because only 33 respondents completed both the
T-1 and T-2 CAGE measurements.) Although the
samples for the scales were small (n = 87-108),
the results indicate'substantial reliability over time
in the measurements of the ADL, IADL, and MOB
scales. The cross-temporal correlations for all 3
scales exceed 0.90. (It should be note that distri-
butions for all 3 measures were highly skewed,
with the majority of respondents reporting no
difficulty or no need for help in response to all
items included in a scale. Nonparametric analysis
of those data, however, sustained the conclusion
that high cross-temporal consistency existed in the
measurements.’ Results for the General Health
and MHI-5 indices are based on a larger number
of cases (n = 238 and 353, respectively); they also
evidence substantial although not equivalent cross
temporal reliability (0.67 and 0.64). We suspect
that the apparent decrement in cross-temporal
reliability for the General Health and MHI-5 indi-
ces may reflect the more ephemeral nature of
these traits. There is good reason, for example, to
believe that “being happy” may be a more change-
able phenomenon than needing assistance in
bathing or dressing. The index of prostate symp-
toms used in the MBHSR shows quite low cross-
temporal correlation (0.41) despite its high inter-
nal reliability (0.87). Measurement unreliability
may contribute to that finding; however, we sus-
pect that it may also reflect the innate variability of
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some prostate symptoms over the 4-week time
interval between our measurements.?

Discussion

One major reason for conducting the MBHSR field
test was to determine whether a mailed, self-
administered questionnaire with follow-up tele-
phone interviews for nonrespondents could
achieve acceptable response rates among both
younger and older Medicare beneficiaries. The
results of the field test indicate that a mailed
questionnaire with telephone follow up of nonre-
spondents yielded response rates of 80% for the
65-year-old cohort and 79% for the 76- to 80-year-
old cohort with a questionnaire that took approx-
imately 30 minutes to complete.

Those rates approach, but do not equal, re-
sponse rates obtained in other large-scale surveys
of the elderly that used more expensive in-person
interviewing. For example, the Medicare Current
Beneficiary Survey (MCBS), achieved a response
rate of 87% in its initial round of in person
interviews, a rate that is 7 to 8 percentage points
higher than that achieved with the medium-
length form in the field test. But the increase in
response comes at a price. Field costs for an in
person survey such as the MCBS are many times
higher than those for the hybrid “mail with tele-
phone follow up”design proposed for the MBHSR.
Planning future data collection efforts raises the
~question of whether the increased response rate
associated with in-person interviews would justify
their use for the registry.

As a general strategy for data collection, we
think not. First, the increment in response rates
would not be overly large. In the field test, we
found that a final phase of in-person data collec-
tion increased response rates by only 5 percentage
points. Second, if the MBHSR sample is drawn
from Medicare enrollment files, those files can be
used to learn a great deal about nonrespondents.
That information, in turn, becomes an important
tool for probing nonresponse bias.

We do believe, however, that in-person inter-
views may be justified for a small, randomly
selected subset of MBHSR nonrespondents. A
circumscribed effort of that sort to assess the
impact of nonresponse could focus on information
that is not routinely captured in Medicare files.
Similarly, we note concerns that respondents re-
port symptoms differently when interviewed by
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mail than by telephone. A mixed-mode design,
such as that proposed for the MBHSR, will poten-
tially confound any mode effects on response with
other factors correlated with nonresponse to initial
mail solicitations. Both bias in prevalence esti-
mates for subpopulations that differ in their speed
of response and spurious correlations could, thus,
be introduced into the resultant data. An appro-
priately designed experiment that randomly as-
signed a small subsample of MBHSR respondents
to receive telephone interviews in early waves,
rather than mail surveys, would permit the iden-
tification of any such biases and recalibration of
the overall MBHSR estimates to take account of
their impact. \

Multiple Waves of Follow Up. As the
MBHSR survey designers anticipated, each wave
of contact recruited additional beneficiaries. How-
ever, in the case of mailed questionnaires, each
successive wave recruited a smaller percentage of
respondents. If one assumes that people who
responded to the second and third mailings would
have responded to the telephone interview, the
cost of telephone interviews after the first or
second mailing would have to be weighed against
the time lost and administrative effort spent on
multiple mailings. And those costs may not be
equal for all subgroups of beneficiaries. As noted
earlier, response rates for nonWhite beneficiaries
after 3 mailings (39.7% in the older cohort and
48.3% in the younger cohort) clearly were not
adequate. Adding telephone interviews substan-
tially increased the representation of nonWhites in
both age cohorts, yielding response rates of 74%
and 68% for the 65-year-old and 76- to 80-year-
old cohorts, respectively. Thus, telephone follow
up of nonrespondents to the mail survey is partic-
ularly crucial to ensure adequate rates of partici-
pation among non-White respondents.

Design Alternatives. Data from the field test
indicated that prenotification of respondents had
no demonstrable positive effect on response rates.
Consequently, such results argue against including
it in the full implementation of the MBHSR. The
elimination of prenotification should reduce oper-
ational costs. Among the other alternatives that
were assessed in the field test, the length of the
questionnaire had an effect on response rates, as
evidenced by the uniformly lower rates of re-
sponse among respondents who received the long
questionnaire. However, given the similar re-
sponse and completion rates for the medium-
length and short forms, a reasonable assumption



VOL. '3/, INO. Z

is that a questionnaire of approximately 100 items
could be used without jeopardizing the quality of
the data. Interestingly, the length of the question-
naire did not appear to affect questionnaire com-
pletion rates, item response rates, or the reliability
of the information provided. The lack of effect in
those areas indicates that most beneficiaries who
begin the process of responding to the instrument
will continue to the end. Our results (eg, Table 4)
also make it clear that proxy response will be a
crucial component in the MBHSR. Several encour-
aging findings from the field test support the belief
that members of the 76- to 80—year-old cohort
can provide high-quality data, although people of
that age require proxy respondents more fre-
quently than do younger individuals. First, the
results show that after telephone interviews had
been completed, relatively small differences in
response rates were apparent across the two age
cohorts. Second, the increment added to the re-
sponse rate by telephone interviews was essen-
tially the same in the 2 age cohorts (15.4 percent-
age points in the younger cohort vs. 16.8
percentage points in the older cohort). Third, the
overall quality of data provided by proxy respon-
dents was good. Indeed, excluding proxy reports
would, however, result in underrepresentation of
less healthy beneficiaries, a group that is likely to
report more health problems, more utilization of
health care services, and worse functional status.
Overall, results from the field test indicate that the
age of Medicare beneficiaries does not present a
significant problem in collecting high-quality data
from that population, at least not through the age
of 80, if adequate provision is made for the use of
proxy respondents.

Validity of Measurements. Previously” we
have shown that the MBHSR instrument is rela-
tively sensitive in assessing the 12 medical events
that could be checked against Medicare records for
the 76- to 80-year-old cohort. That result rein-
forces our conclusion that most respondents did
not have serious problems understanding ques-
tions related to medical procedures and diagnoses,
and they could accurately report on them.

Measurement Reliability. The level of reli-
ability of the MBHSR measurements was generally
high in both age cohorts. Measurements from the
widely used scales of physical functioning (eg,
Activities of Daily Living, Instrumental Activities

~of Daily Living, and Mobility) evidenced good
internal reliability for the whole sample at the
initial measurement (alpha = 0.8-0.9). Internal
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reliability was equally great for the MBHSR's mea-
sures of mental health (the MHI-5 scale), general
health, and prostate symptomatology. The one
exception to these generally encouraging findings
was for the CAGE index of alcohol problems. Even
after eliminating 1 item to improve the measure-
ment’s reliability, the overall reliability of the
CAGE was only 0.61 for the whole sample, and it
declined to 0.51 for respondents in the 65-year-old
cohort. Those results suggest that the CAGE index
will not be a reliable indicator of alcohol problems
in the elderly population. Repeating measure-
ments (excluding the CAGE) approximately 30
days after the original assessments produced sub-
stantial cross-temporal reliability. Correlations’
over time for the ADL, IADL, and MOB scale
measurements exceeded 0.9. Those for the MHI-5
and General Health scales were somewhat atten-
uated (range, 0.6-0.7). We believe the attenuation
accurately reflects the greater cross-temporal vari-
ability in mood and global judgments about one’s
health status that these scales evoke versus the
actual physical impairments measured in the ADL
and related scales. Our scale of prostate symptoms
showed an even higher level of cross-temporal
instability. Given the very high level of internal
consistency (0.87) obtained in measurements with
the prostate scale at the initial data collection, we
suspect that this result may reflect the transitory
nature of many prostate symptoms. Results for
the MBHSR’s multiitem scales were consistent
with results of detailed analyses of consistency of
response to individual items.’32425 Overall, we
found that with few exceptions, the responses
given to the MBHSR evidenced levels of internal
and cross-temporal reliabilities that were more
than satisfactory.

Conclusion

If the Medicare Beneficiary Health Status Registry
is implemented, it will not be just “another survey”
of the elderly. It will differ from other major federal
surveys in three important ways:

¢ MBHSR samples drawn each year will be suffi-
ciently large to permit analysis of even relatively -
sparse subpopulations of Medicare beneficia-
ries;

* The MBHSR will be longitudinal to allow trac-
ing of changes within cohorts of beneficiaries as
well as changes between cohorts over time; and
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¢ MBHSR questionnaire data can be linked to
Medicare claims data, thereby enabling analyses
that link historical data on the use and costs of
medical services to measurements of beneficia-
ries’ health status, medical history, and risk
factors. Such analyses are crucial to the im-
provement of our understanding of the impact
of treatment patterns on the health of the
elderly.

The full value of data gathered with the MBHSR
questionnaires will be realized only after the in-
formation has been linked to the administrative
data collected by HCFA and then used by program
planners, policymakers, and researchers within
and outside government. In parallel with the field
test of the registry, HCFA has developed a system
to build analytical files composed of the informa-
tion collected in registry surveys and Medicare’s
administrative data. The MBHSR’s annual data on
the health status of large probability samples of
new enrollees and its longitudinal follow up of
older beneficiaries will provide many unique ana-
lytic opportunities, particularly given the linkage
of the registry to data on claims in the Medicare
record system. Some of those possibilities may
become apparent in the future; others can be
foreseen now, such as:

¢ continuous monitoring of the health status of
the elderly population using a sample that is
sufficiently large to detect changes specific to
particular socioeconomic, racial, geographic,
and other groupings;

¢ evaluation of regional and other variations in
the types of medical treatment obtained by
Medicare enrollees with equivalent symptom-
atology;

e assessment of the relative costs of medical care
that will be required over time for people who
report different classes of health conditions
when they enroll in Medicare;

¢ development of research methods for studying
the impact of patterns of health care on subse-
quent morbidity and mortality over the long
term and estimating the relationship between
health care status and subsequent utilization of
health care services; and

¢ provision of a sampling frame for subsequent
studies of specialized subgroups of the popula-
tion aged 65 and older, such as those who had
particular health problems before their enroll-
ment in Medicare.
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In summary, the results from the MBHSR field
test indicate that the registry is feasible and that it
can collect data by using an economical strategy
that combines mail survey procedures with tele-
phone follow up of nonrespondents. The field test
has shown that this design produces adequate
response rates and yields data that achieve more-
than-satisfactory levels of reliability and validity.
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