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OVERVIEW

The federal government conducts a number
of national surveys for the purpose of assessing the
current health care system. One example of such
a survey is the Medicare Current Beneficiary
Survey (MCBS), which is a longitudinal survey of
a nationally representative sample of approxi-
mately 14,400 aged and disabled persons eligible
for Medicare. The MCRBS provides an assessment
of the health care status, needs, access to services,
and use of services by the Medicare population.
In addition, the survey can be used to model the
effects of possible policy changes.

Recently, a number of rural health
researchers have used or expressed interest in
using the MCBS to address issues of importance
to rural health policy. While the survey as a
whole is nationally representative, use of the
MCBS for sub-group analysis may be problematic.
Based on the sampling design, the only sub-
groups for which the survey is considered to be
nationally representative are selected age groups.
Therefore, national estimates for other subgroups
such as rural populations in selected areas, are not
guaranteed to be statistically valid. This is not to
say that the survey can not be used to estimate,
for example, the probability of hospitalization in
non-metropolitan areas versus metropolitan areas,
as it certainly can be used for such a purpose.
However, for descriptive analyses of increasingly
finer population categories, the estimates generat-
ed may not reflect the true population in those
categories because of differences between that
population and the sample that was selected for
broader sampling goals (e.g., with oversampling of
the disabled or very elderly). Furthermore, even
though the survey can still be appropriately used
in multivariate analyses to assess relationships
between characteristics such as urbanicity of
county of residence and outcomes of interest, the
ability to obtain relatively precise estimates of
such relationships depends on the distribution of
the sample with respect to the characteristics.

This monograph provides an assessment of
the use of the MCRBS for addressing rural health
policy issues. We consider the distribution of the
sample across a number of geographic indicators
commonly used by rural health researchers. In

addition to the Office of Management and
Budget’s classification of counties as either metro-
politan or non-metropolitan, we also consider the
representativeness of the MCBS with respect to
the following: census division and metropolitan
distinction within census division, three measures
of county urbanicity {percent urbanized, the
Parker-Ghelft Urban Influence Code, and the
Economic Research Services (ERS) Rural-Urban
Continuum Code), and two policy-relevant coun-
ty designations (Health Provider Shortage Areas
and Medically Underserved Areas). The mono-
graph starts with a brief description of the MCBS
and the distribution of the sample across metro-
politan and non-metropolitan areas. The second
section shows the distribution of the sample
across commonly used geographic indicators of
region, urbanicity, ot health service availability.
The third section demonstrates possible con-
scraints on the use of the MCBS in making
national estimates of health service use by these
indicators. The paper concludes with a discussion
of the strengths and weaknesses in using the
MCBS for descriptive and multivariate analyses.

DESCRIPTION OF THE MCBS

Adler (1984) and Laschober and Olin (1996)
provide detailed descriptions of the MCBS,
including the sampling strategy, the survey instru-
ments, the timing and repeat nature of the sur-
veys, the samples used in different analysis files,
and available public use files. Users of the MCBS
should consult both of these excellent sources.
The key points about the public use files and sam-
pling strategy that are relevant for this mono-
graph are summarized below.

Public Use Files

Two main public use files with a wide range
of sociodemographic and health status measures
are constructed for each year of the MCBS: (1)
Cost and Use and (2) Access to Care. The sam-
ples and purposes of these two files are different.
The Cost and Use file contains data for any indi-
vidual who was surveyed at any point during the
year, regardless of whether they had been fol-
lowed for the entire year, and so includes the
“ever-enrolled” population. The Cost and Use file




contains survey data for all medical services used
in the calendar year (including expenditures and
payment sources), with linkages to Medicare
claims. Therefore, the Cost and Use file is the
primary file for detailed analysis of health service
use. The Access to Care file contains survey data
(including some data on access to and satisfac-
tion with care that are not available on the Cost
and Use file) for the subset of persons in the
Cost and Use file who were continuously
enrolled (or “always enrolled”) in Medicare and
were living in households (i.e., in the communi-
ty) during the calendar year represented by the
file. Therefore, persons who died, became newly
eligible for Medicare, or were institutionalized
during the full year are not represented on the
Access to Care file.

It is important to note that although we
assess the MCBS sample distribution with respect
to a number of measures of urbanicity and of
~ county designations (e.g., HPSA and MUA), the
only geographic indicators that are available on
the Public Use files are the metropolitan status
and census division. County Social Security
Administration codes, which can be used to
merge on county-level geographic measures, may
be obtained for approved research purposes
through the Health Care Financing
Administration.

This monograph uses data from the 1992
Cost and Use file, which has a sample size of
13,039. (We conducted all of the analyses with
the 1992 Access to Care file also, but the results
are so similar that we present only the Cost and
Use results.) While the specific numbers and esti-
mates pertain only to 1992, our expectation is
that the main points and general distribution of
the sample are probably pertinent for subsequent
years of the survey (at least until there is a major
change in sample design).

Sampling Strategy
The target population for the survey consists

of all persons enrolled in Medicare Part A or Part
B (or both) who live in households or long-term
care facilities in the United States and Puerto
Rico. The sample was selected using a stratified,
multistage area probability sample design involv-
ing: (1) selection of 107 primary sampling units

(PSUs) which were either metropolitan statistical
areas or clusters of nonmetropolitan counties; (2)
selection of zip code clusters within PSUs; and
(3) selection of beneficiaries within the sampled
2ip code cluster. The sample was selected to be
nationally representative of the following age
groups: under 45, 45-64, 65-69, 70-74, 75-19, 80-
84, and 85 and over. In addition, disabled persons
under age 65 and persons age 80 and over were
oversampled to ensure that annual samples have
enough persons with long-term care facility stays
to produce reliable estimates.

The sampling strategy has implications for
the usefulness of the survey for rural policy analy-
sis. Excluding persons who live in Puerto Rico
and those for whom no county SSA code was
available, the 1992 Cost and Use sample consists
of 9,333 persons living in metropolitan areas and
3,486 persons living in non-metropolitan areas.
However, the non-metropolitan sample comes
from a limited number of geographic areas, as
shown in Exhibit 1. Four states (Alaska,
Delaware, Hawaii, and Montana) had no sample
members selected. Among states with non-metro-
politan counties, no persons were selected in non-
metropolitan areas in four states (Massachusetts,
Maryland, Nevada, and New Hampshire ).

~ Nineteen other states have fewer than 10 sample

members in non-metropolitan counties. Although
these exclusions are consistent with the goal of a
nationally representative sample, persons interest-
ed in rural health policy must remember that cer-
tain areas {including some rural areas) are not
directly represented by the survey sample. For
example, policy-makers in Montana or Nevada
can use data from the MCBS to predict health
needs or the effect of policies on health service
use in their state, but they may need to assume
that the relationships that hold for nonmetropoli-
tan areas in the rest of the United States also
apply to them.

MCBS SAMPLE BY GEOGRAPHIC
AREA INDICATORS

This section provides information on the dis-
tribution of the MCBS sample for the 1992 Cost
and Use file by a number of geographic indica-
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tors. Detailed descriptions of these indicators can
be found in What is ‘Rural’ and How to Measure
‘Rurality,” a technical issues paper prepared for
the Federal Office of Rural Health Policy
(Ricketts and Johnson-Web, 1997). In reviewing
the distribution of the sample for each indicator,
we consider both the number of counties from
which the sample is drawn and the sample size
(both in total and for persons age 65 or older).
While the distribution of persons is important for
characteristics which are measured at the individ-
ual level, the distribution across counties is also of
interest, as researchers often assign county char-
acteristics to the individual who resides in that
county. We exclude persons in Puerto Rico from
the analysis, since Puerto Rico is not relevant for
most rural health policy issues in the U.S. To
assess whether the sample distribution with
respect to a given sub-group is significantly differ-
ent from the overall distribution, we conduct two
t-tests of the unweighted difference in propor-
tions: the proportion of counties surveyed in each
sub-group is compared to the proportion of total
U.S. counties represented in the survey, and the
propottion of the population 65 years and older
sampled in each sub-group is compared to the
proportion of the total U.S. population 65 years

and older which is sampled.
Table 1 presents this information for the

Office of Management and Budget’s county metro-
politan/non-metropolitan designation. The total
MCBS sample of 12,819 individuals was drawn
from 561 counties, representing 18.2 percent of all
counties. As shown in the first two columns, non-
metropolitan counties are significantly underrepre-
sented (meaning that there are proportionately
fewer of them in the sample compared to the
overall average), while metropolitan counties are
significantly overrepresented by the sampling
scheme. These differences occur as a result of the
survey design, which is intended to be representa-
tive of the population rather than counties. Non-
metropolitan counties are less well represented
because they are less densely populated.

In contrast to the county representation, the
percent of population age 65 and over represented
is actually greater at 0.0369 percent for non-met-
ropolitan areas and lower at 0.0296 percent for

metropolitan areas than for the sample as a whole
(at 0.0313 percent), though the differences are
not statistically significant for either category.
Therefore, the sample within the metropolitan
and non-metropolitan categories may be reason-
ably representative of the population within those
categories: roughly 27 and 73 percent of sample
individuals lived in a non-metropolitan and met-
ropolitan counties, respectively, for both the total
sample and the aged sample of 10,482. Although
the percentage of sampled individuals across met-
ropolitan and non- metropolitan counties is not
significantly different than for the U.S. as a
whole, this assessment does not address the repre-
sentativeness of the sample for characteristics of
the rural population such as age and sex, nor does
it address the representativeness of the primary
sampling units selected. Furthermore, as will be
developed shortly, the absolute sample size may
provide the biggest limitation for sub-group
analysis by selected geographic indicators.

Many of the above points hold for other geo-
graphical indicators. With respect to census divi-
sion (see Table 2), the analysis shows that the
percent of counties in the sample varies consider-
ably across the different regions. The percent of
population represented by the sample does not
vary significantly across the census divisions from
the total, though the number of observations
within a division ranges from 409 to 2,681 (or
from 340 to 2,141 for the aged sample). Further
breakouts by census division and metropolitan
indicator (Table 3) reinforce these patterns.

Three geographic indicators commonly used
by rural health researchers to define rural areas
are the percent of a county that is urbanized,
Utban Influence Codes, and the ERS Rural-
Utban Continuum Code. Table 4 contains the
distribution of the MCBS sample with respect to
these county-level indicators. As with the other
geographic indicators, the percent of counties in
each sub-category which are sampled often vaties
significantly from the percent of counties found
in those categories across the entire United
States. With respect to the percent urbanized
indicator, counties with less than 40 percent of
the population urbanized were selected at a lower
rate than the overall sample, while counties with



Table 1: 1992 MCBS Cost and Use Sample by Metropolitan Area

MCBS Percent of
MCBS Percent of Mcas Number of Population
Number of of Counties Number of Individuals 65 and Over
Counties in the Sample Individuals 65 and Over in the Sample
Nonmetropolitan 202 80% (*-) 3,486 2,827 0.0369%
Metropolitan 859 43.1% {* +} 9,333 7,665 0.0296%
Total or Overall Avetage 561 18.2% 12,819 10,482 0.0313%
Table 2: 1992 MCBS Cost and Use Sample by Census Division
MCBS Percent of
MCRS Percent of MCBS Number of Poputation
Number of of Counties Number of Individuals 65 and Over
Counties in the Sample Individuals 65 and Qver in the Sample
New England 18 26.9% (¥ +) 409 340 0.0188%
Middle Allanlic 75 50.0% (™ +) 2,280 1,887 0.0348%
East North Central 94 21.5% 2,169 1,775 0.0319%
West North Central 50 8.1% (" -) 837 692 0.0274%
South Attantic 133 23.9% (* +) 2,681 2,141 0.0832%
East South Central 41 11.8% {* -} 762 576 0.0284%
West South Central 73 156.5% 1,321 1,105 0.0344%
Mountain 33 11.7% (*-) 787 611 0.0346%
Pacific 44 B1.9% (* +) 1,613 1,355 0.0289%
Total or Overall Average 561 18.2% 12,819 10,482 0.0313%
Table 3: 1992 MCBS Cost and Use Sample by Metropolitan Indicator and Census Division
MCBS Percent of
MCBS Percent of MCBS Number of Population
Number of of Counties Number of Individuals 65 and Over
Counties in the Sample individuals 65 and Over in the Sample
Nonmetropolltan
New Engtand 4 18.8% (* -} 135 117 0.0648%
Midcile Allantic 10 17.2% 113 88 Q.0175%
Fast North Central 36 12.5% (* <) 615 519 0.0301%
West North Central 25 4.6% (" -) 413 345 0.0274%
South Allantic 85 15.4% 1,133 874 0.06801%
East South Central 20 70% (") 168 115 0.0124%
Woest South Central 27 7.5% {* -} 485 424 0.0418%
Maountain 17 7.0% {* -} 250 205 0.0395%
Pacific 8 9.9% {* -} 163 140 0.0300%
Total Nonmetropolitan 202 9.0% (*-) 3,486 2,827 0.0389%
Metropolitan
New England ) 14 37.8% (" +) 274 223 0.0133%
Middie Attantic 65 T0.7% (* +) 2,177 1,799 0.0365%
East North Central 58 38.9% {* +) 1,554 1,256 0.0296%
West North Central 25 34.2% (" +) 424 347 0.0274%
South Atlantic 78 39.0% {" +} 1,548 1,267 0.0254%
East South Central 21 26.6% (* +) 594 461 0.0419%
West Seuth Central 46 42.6% (¥ +) 825 681 0.0312%
Mountain 16 42.1% (* +) 487 408 0.0325%
Pacific 36 63.2% (" +) 1,450 1,215 0.0287%
Total Metropolitan 359 43.1% (* +) 9,333 - 7,655 0.0286%

* representation for the sample relative to the overall average for the nation s signiticantly greater {+) or less (-) with 95 percent confidence



at least 60 percent of the population urbanized
were relatively more likely to be selected.
Similarly, when assessing the sample distribution
relative to Urban Influence Codes (Table 4b),
metropolitan counties ate significantly overrepte-
sented while all nonmetropolitan counties (with
the exception of those adjacent to small metro-
politan counties and having a city with popula-
tion greater than 10,000) are significantly under-
represented. The percent of the population repre-
sented by the sample reflects two particular prob-
lems that are also revealed by the absolute sample
size. Specifically, two of the urban influence codes
(for counties adjacent to a large metropolitan area
and having a city greater than 10,000, and for
counties not adjacent to a metropolitan area and
having a city less than 2,500) have very few
observations. From an analytic perspective, most
analyses would have to collapse these codes into
other categories because of the extremely small
sample. Some analysts might find it useful to col-
lapse additional categories. For example, Dansky
and colleagues (1997) tried to maximize the sta-
tistical power of their analysis by collapsing the
ten category Human Resource Profile County
Adjacency Code, which is based on county popu-
lation size and adjacency to metropolitan areas,
into five categories.

Similar points may be made about the ERS
Rural Urban Continuum Code (Table 4c¢). The
problems of small sample size and proportion of
the population represented are not quite as
extreme for counties that are fringe counties for
metropolitan areas. However, the problem persists
for non-metropolitan counties that are not adja-
cent to metropolitan areas and have urban popu-
lation less than 2,500. Also, the sample sizes are
under 300 for two other categories of counties:
non-adjacent non-metropolitan counties with
urban population greater than 20,000, and non-
metropolitan counties that are adjacent to a met-
ropolitan county but have less than 2,500 urban
population (though the proportion of population
represented is higher than for the sample on aver-
age for the latter category).

The same patterns of percent of counties in
the sample and percent of population in the sam-
ple are also found for the two policy-relevant

county designations: Health Provider Shortage
Areas (1995 designation), and Medically
Underserved Areas (1981 designation). The dis-
tribution of the percent of the population in the
sample in each sub-category does not differ signif-
icantly from the percent of total U.S. population
in the survey sample. However, the fact that only
88 individuals were sampled from whole county
metropolitan HPSAs limits the ability to do any
descriptive analysis with this category ot compar-
isons with whole county nonmetropolitan
HPSAs. In contrast, the sample sizes are at least
moderate for the three HPSA or MUA designa-
tions (none, whole county or partial county) for
non-metropolitan areas, though the percent of
counties is under-representative relative to the
study as a whole.

NATIONAL ESTIMATES OF HOSPITAL
USE BY GEOGRAPHIC AREA
INDICATORS

While the prior section illustrated some of
the problems inherent in the distribution of the
MCBS sample with respect to particular geo-
graphic categorizations (such as non-adjacent
non-metropolitan counties with urban population
less than 2,500), this section takes an alternative
analytic approach to demonstrating some of the
issues that occur in using the MCBS for analysis
of rural health policy issues. Given concerns
about access to care in rural areas, the MCBS
may be used, for example, to analyze whether the
probability of hospitalization differs between dif-
ferent areas. We therefore proceed to use the
1992 MCBS Cost and Use file to estimate the
probability of an individual having one or more
hospital stays in 1992, stratified by the various
geographic indicators employed in the prior sec-
tion. In addition to providing an estimate of this
probability for each of the geographic areas, we
also provide a 95 percent confidence interval for
each estimate. Since the MCBS is based on a
complex survey design (which involves correla-
tions between the observations due to the sam-
pling strategy), we use bootstrap techniques to
obtain the confidence intervals (Efron and
Tibshirani, 1993). The bootstrap approach draws



Table 4: 1992 MCBS Cost and Use Sample by Urban Indicaiors

Table 4a: Percent Urbanized

. MCas Percent of
MCBS Percent of MCES Number of Popuiation
Number of of Counties Number of Individuals 65 and Over
Counties in the Sample Individuals 65 and Over in the Sample
0-20 81 58% (") 724 609 0.0276%
21-40¢ 105 14.5% (*-) 1,731 1,393 0.0400%
41-60 111 17.5% 1,505 1,181 0.0291%
61-80 96 24.4% (* +) 1,858 1,605 0.0322%
81-100 188 62.0% (" +) 6,901 5,684 0.0303%
Total or Overall Average 561 18.2% 12,819 10,482 0.0313%
Table 4b: Urban Influence Code
MCBS Percent of
MCBS Percent of MCBS Number of Population
Number of of Counties Nurbert of individuais 65 and Over
Counties in the Sample thdividuals 65 and Qvet in the Sampie
Metropolian
Large Metro (> 1 miliion) 189 82.4% {* +4) 5,438 4,499 0.0291%
Smali Metro {< 1 million) 165 32.2% (* +) 3,889 3,151 0.0308%
Nenmetropolitan
Adj.to Large Melro; city » 10,000 9 14.5% (* -} 12 5 C.0010% (" -)
Adj. to Large Metro; city < 10,000 14 11.5% (") 339 284 0.0718%
Adj. to Small Metro; city > 10,000 36 19.6% 1,049 843 0.0583%
Ad]. to Small Metro; city < 10,000 57 2.2% () $19 772 0.0391%
Not adj. to Metro; city > 10,000 33 14.3% (" -} 474 an 0.0272%
Not adj. to Metro; 2,500 <> 2,999 49 9.0% (" -} 665 534 0.0348%
Not adj. to Metro; cify < 2,500 9 1.8% {*-) 34 23 0.0089% {* -)
Totai or Qverall Average 561 18.2% 12,818 10,482 0.0313%
Table 4¢: Economic Research Service Rural-Urban Continuum Code
MCEBS Percent of
MCBS Percent of MCBS Numbetr of Population
Number of of Counties Number of hdividuais 65 ahd Over
Counties in the Sample individuais 65 and Over in the Sample
Metropolltan
Central > 1 miilion 138 82.1% {* +) 5,023 4,160 0.0284%
Fringe > 1 million 51 38.6% (¥ +} 415 339 0.0208%
250,000-1million 7 36.8% (¥ +} 2,937 2,361 0.0308%
< 250,000 48 24.2% (" +) 952 790 0.0288%
Nonmetropolltan
Adiacant; = 20,000 urban pop 28 21.1% 754 586 0.0414%
Not adjacent; > 20,000 urban pop 18 16.4% 268 218 0.0257%
Adjacent; 2,500-19,999 urban pop 69 11.8% () 1,336 1,124 0.0445%
Not adjacent; 2,500-19,999 urban 64 10.0% (" - 871 887 0.0842%
Adjacent; <2, 500 urban pop 19 FI% () 220 194 0.0484%
Not adjacent; < 2, 500 urban pop 8 1.7% (*~) 34 23 0.0037% {* -}
Total or Overali Average 561 18.2% 12,819 10,482 0.0313%

* representation for the sample refative to the overall average for the nation is significantly greater {+) or less {-) with 95 percent confidence



Table 5: 1992 MCBS by Health Provider Shortage Area (HPSA} in 1995

Table 5a: Overall MCBS
MCBS Percent of MCBS Number of Population
Number of of Counties MNumber of Indlividuails 85 and Over
Counties in the Sample Individuals 65 and Over in the Sample
None 202 18.2% 3,055 2,536 0.0283%
Whote County 83 8.0% {*-) 878 694 0.0371%
Partial County 286 25.0% (* +) 8,886 7,252 0.0319%
Total or Overall Average 561 18.2% 12,819 10,482 0.0313%

Table 6b: By Metropolitan/Non-Metropolitan indlcator

MCBS Percent of
MCBS Percent of MCBS Number of Population
Number of of Counlies Numbert of Individuals 65 and Over
Counties in the Sample individuals 65 and Over in the Sampie

Nonmetropolitan
None 77 9.9% {* <} 1,225 998 0.0342%
Whole County 850 7.0% (") 790 626 0.0411%
Partial County 75 9.9% (*-) 1,471 1,203 0.0873%
Total Nenmeiropoiitan 202 9.0% (" -) 3,486 2,827 0.0369%

Metropolitan

None 125 37.5% (" +) 1,880 1,538 0.0254%
Whole County 13 18.8% 88 68 0.0196%
Partial County ‘ 221 51.8% (" +) 7415 6,049 0.0311%
Total Metropolitan 359 43.1% (" +) 9,333 7,658 0.0296%

Table 6: 1992 MCBS Cost and Use Sample by Medically Underserved Area Indicator (1981)

Table 6a: Overall MCBS Percent of
MCBS Percent of MCRES MNumber of Poputation

Number of of Counties Number of Individuals 65 and Over

Counties in the Sample Individuals 65 and Over in the Sample

None 136 21.8% 2,507 2,095 0.0381%
Whole County 140 9.7% () 2,011 1,619 0.0824%
Pariial County 285 28.7% (*+) 8,301 6,768 0.0294%
Total or Overall Average 561 18.2% 12,819 10,482 0.0313%

Table 61: By Metropolitan/Non-Metropolitan Indicator

MCBS Percent of
MCBs Percent of MCBS Number of Population
Number of of Counties Number of Indiviclals 65 and Over
Counties in the Sample individuals 65 and Over in the Sample

Nenmetropolitan
None 48 10.9% {*} 1,177 62 0.0548%
Whole County ' 100 7.8% {*) 1,485 1,140 0.0327%
Partial County 54 10.1% {*) 874 726 0.0300%
Total Nenmetropolitan 202 9.0% (*-) 3,486 2,827 0.0368%

Metropolitan

Nene 88 A4,2% (* +) 1,330 1,133 0.0803%
Whoie Counly 40 23.0% " +) 576 479 0.0317%
Partial County 231 50.2% {* +} 7427 6,043 0.0293%
Total Metropolitan 359 43.1% (* +} 9,333 7.655 0.0296%

* representation for the sample relative to the overall average for the nation is significantly greater (+) or less () with 85 percent confidence



repeated samples with replacement from the origi-
nal sample to develop an empirical distribution of
the estimate of interest. We present bias-correct-
ed percentile intervals which account for any
non-normality in the distribution of the variable

of interest.!
Based on the MCBS, the estimated probabili-

ty of hospitalization in 1992 in non-metropolitan
counties is 0.184 (or 18.4 percent), which is
greater than the probability of 0.175 in metropol-
itan counties (Exhibit 2). As demonstrated by the
confidence intervals, however, it is not possible to
say with 95 percent confidence that these esti-
mates are statistically different from each other.
There is a substantial amount of overlap between
the two confidence intervals; each of the esti-
mates is within the 95 percent confidence inter-
val for the other category. The confidence inter-
val for non-metropolitan areas (ranging from
0.171 to 0.199) is wider than the interval for met-
ropolitan areas {0.167 to 0.183) largely because of
the smaller number of observations {3,486 as
compared to 9,333).

Exhibit 3 provides the estimates of the proba-
bility of hospitalization by census division, with
the non-metropolitan and metropolitan break-
outs in Exhibits 4 and 5. In both Exhibit 3 and
Exhibit 4, the confidence intervals overlap for all
the regions, precluding a definitive determination
of differences in the overall probability of hospi-
talization by region (in total or for non-metropol-
itan counties within regions). The confidence
intervals in Exhibit 5 are narrower than in
Exhibit 4, once again primarily due to the larger
sample sizes for the metropolitan as compared to
non-metropolitan counties. Exhibit 5 does show
that the estimated probability of hospitalization
of 0.201 for individuals residing in metropolitan
counties in the Middle Atlantic region {with
confidence interval ranging form 0.184 to 0.218)
is significantly higher than for the West North
Central region probability of 0.133 (with confi-
dence interval ranging from 0.100 to 0.169).

The confidence intervals overlap either sub-
stantially or entirely for the three measures of

urbanicity (Exhibits 6-8). Some of the confidence
intervals are so wide that the estimates are not
very useful, clearly indicating the need to collapse
categories for analytic purposes. In Exhibits 7 and
8, the categories with fewer than 40 observations
have extremely wide confidence intervals and
should be combined with other categories. Even
with such a modification, however, the overlap
between the categories precludes determination of
any significant difference in the probability of hos-
pitalization related to degree of urbanicity.

The same points can be made about the esti-
mates according to the two policy-relevant vari-
ables (HPSA in Exhibit 9 and MUA in Exhibit
10). For example, in Exhibit 9, the estimated
probability of hospitalization of 0.143 for persons
in metropolitan whole county HPSAs falls below
the lower 95 percent confidence interval for all
the other area designations. However, the fact
that the estimate is based on only 88 observa-
tions makes it impossible to feel confident that
the probability of hospitalization truly differs for
this designation; in fact, the upper confidence
interval of 0.217 for this group is actually higher
than the upper confidence interval for most of
the other groups.

SUMMARY: USING THE MCBS FOR
DESCRIPTIVE AND MULTIVARIATE
ANALYSES

This paper provides information on the dis-
tribution of the 1992 Cost and Use file by several
geographic indicators, including some that are
not available with the MCBS Public Use files.
Knowledge of these distributions may be helpful
to rural health policy researchers contemplating
use of the MCBS. We demonstrate that the non-
metropolitan counties selected for the sample are
a small proportion of total non-metropolitan
counties (small at least relative to the overall
sample), but that the proportion of the popula-
tion in the sample is similar to that for the overall
sample except for a few geographic designations.

We also demonstrate the impact of small

| Percentile confidence intervals are non-parametric intervals that have two advantages over the standard normal intervals.
First, they allow for a non-asymmetric confidence interval, if appropriate. Second, they limit confidence intervals for the esti-

mate of a probability to the 0,1 range.



sample sizes on the width of confidence intervals
for survey estimates by conducting a bivariate
descriptive analysis of the probability of hospital-
ization across the selected geographic indicators
as an illustration. We show that small sample sizes
within some of the designations may limit the
ability to determine policy-relevant differences
across the types of geographic areas, as one can
not distinguish between true lack of substantive
difference and imprecision due to sample size.

It is true that the probability of hospitaliza-
tion is not the only policy-relevant measure of
utilization for comparison across geographic desig-
nations. It is certainly conceivable that other
measures such as length of stay or frequency of
ambulatory care use might have patterns with
greater statistically significant variation across the
geographic categorizations used in this paper. Yet
the probability of hospitalization would seem to
be an important variable for policy purposes, so
the knowledge that confidence intervals on at
least this variable are too wide to allow for defini-
tive determination of differences related to geo-
graphic location illustrates limitations in using
the MCBS for descriptive analyses.

The most important point from this analysis
pettains to the relevance of the MCBS for multiple
regression analysis in which a number of variables
are controlled for rather than descriptive bivariate
analysis. Specifically, the analyses in this paper did
not control for any other characteristics of the
individuals. One advantage and two cautions
regarding regression analysis should be noted.

Regarding the advantage of multiple regres-
sion analysis, simultaneously controlling for other
factors (e.g., age, health status, income, etc.) is
most likely critical for determining true differ-
ences in use measures such as the probability of
hospitalization across geographic regions. For
example, the fact that the probability of hospital-
ization was higher in non-metropolitan areas than
in metropolitan areas (albeit not significantly so}
may actually be attributed to underlying diffet-
ences in the population. For example, non-metro-
politan Medicare enrollees may be older, sicker,
and poorer than metropolitan enrollees. It is con-
ceivable that the differences in these characteris-
tics are driving the observed difference, and it is

10

only by controlling for these factors through mul-
tiple regression analysis or logistic regression that
a more pure assessment of differences in the prob-
ability of hospital use attributable to the type of
geographic area (or service availability within
those areas) could be determined.

Multiple regression analysis, however, does
not solve the problem of small sample size for a
particular type of geographic area of interest.
Confidence intervals for coefficients of geo-
graphic categories with relatively few observa-
tions in the data set will continue to be fairly
large and imprecise, resulting in an inability to
detect meaningful differences across categories.
Therefore, collapsing categories for certain geo-
graphic indicators may still be appropriate. A
more subtle (and less easily dealt with) concern
pertains to the ability to use regression results to
predict an outcome variable in relation to coun-
ty characteristics if those counties are not repre-
sented in the sample. The analysis in this paper
demonstrates that nonmetropolitan counties are
underrepresented as a percent of total counties
represented in the MCBS. This result may mean
that the full spectrum of rural county character-
istics may not be represented in the MCBS.
Individual researchers should carefully review
the distribution of county characteristics they
wish to include in their models to ensure that
the MCBS sample represents the full range of
those characteristics observed nationally.
Predictions for any characteristic that is not in
the range represented by the MCBS sample
would constitute “out-of-sample” predictions and
would not be very reliable.

Although some rural policy issues may be of
sufficient tmportance to argue for a different sarn-
pling design that provides proportional represen-
tation of counties, the decision to proceed with
such a goal would have to be justified based on
design and cost implications. Despite the cautions
above, the MCBS is most likely a useful tool for
many types of rural health policy analysis. The
sample distribution by geographic characteristics
means, however, that regional differences in
access and service use can not be determined by
bivariate assessments. Instead, fuller models of
access and service use are needed.
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Exhibit 3: Probability of Hospitalization by Census Division
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Exhibit 4: Probability of Hospitalization by Census Division & Nonmetro
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Exhibit 5: Probability of Hospitalization by Census Division & Metro
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Exhibit 7: Probability of Hospitaiizaﬁqn by Urban Influence Code
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Exhibit 8: Probability of Hospitalization by ERS Rural-Urban Continuum Code
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Exhibit 9: Probability of Hospitalization by HPSA 1995
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Exhibit 10: Probability of Hospitalization by MUA 1981
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