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Introduction

The sample design of the 1997 Medica
Expenditure Panel Survey(MEPS) isan overlapping panel
design characterized by a multistage, complex area
probability design that includes disproportionate sampling
of specified policy relevant popul ation groups(e.g.,blacks,
Hispanics, thefunctionally impaired, childrenwith activity
limitations, individuals predicted to have high medical
expenditures, and persons predicted to havefamily income
less than 200 percent of poverty level). Standard methods
of variance estimation which assume simple random
sampling generally result in an under-estimation of
variance, when used with data from a complex survey
design (Cohen S., 1982). The extent of thisdeparturefrom
simplerandom sampling assumptionsand itsimpact onthe
variances of survey estimates may be measured by the
design effect. The design effect is defined as the ratio of
thetruevariance of agtatistic to the variance derived under
simplerandom sampling assumptions. Based on datafrom
the Household Component of the 1996 MEPS, design
effect variations on estimates of health care expenditure
and sources of payment was reported (Yu, W., 2000).
Using data from the 1997 MEPS-HC, this paper will
evaluate and contrast the design effects achieved for
nationa estimates of health care utilization and
expenditures; thelevel of design effect variationin related
survey estimates; and design effect variation by alternative
population subgroups and by different geographic regions
of the nation.

Design of the 1997 M EPS Household Component

The 1997 MEPS Household Component (HC) was
specified asacontinuous survey with an overlapping panel
design. Health care data are collected for each new MEPS
sample (panel) to cover a two-year period, with the first
two MEPS panels spanning 1996-97 and 1997-98,
respectively. To produce health careestimatesfor calendar
year 1997, the data are pooled across the two distinct
nationally representative MEPS samples.
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TheNationa Health Interview Survey(NHIS) servesasthe
sampling frame for the MEPS. The NHIS is an ongoing
annua household survey of approximately 42,000
households (109,000 individuals) conducted by the
National Center for Health Statistics (NCHS) to obtain
national estimates on health care use, health conditions,
hedlth status, insurance coverage, and access for the U.S.
civilian noningtitutionalized population (Cohen S., 2000).

The 1996 MEPS HC sample was selected from
households that responded to the 1995 National Health
Interview Survey (NHIS). This selection consists of 195
Primary Sampling Units (PSUs), 1,675 sample segments
(second-stage sampling units) and 10,597 responding
households. It is designed to produce unbiased estimates
for the four Census regions, with over-sampling of
households with Hispanics and blacks at a ratio of
approximately 2.0:1 for Hispanics and 1.5:1 for blacks.
This 1996 MEPS sample congtitutes a panel that was
surveyed to collect annual data for 2 consecutive years
(Cohen S,, 1997).

A new 1997 MEPS sample was selected from the
1996 NHIS. This subsample was concentrated within the
same 195 PSUs selected for the 1996 MEPS household
sampleand consisted of 14,706 responding NHISdwelling
units. A nationally representative subsample of 6,300
NHIS responding dwelling units (consisting of 6,480
reporting units) was selected to serve as the new 1997
MEPS sample. In addition to retaining the over sample of
minoritiesthat characterized the NHIS sample design, the
1997 MEPSwas designed to over sample of thefollowing
policy-relevant subgroups. functionally impaired adults,
childrenlimited in activities, adults predicted to have high
medical expenditures, and persons predicted to have
family income less than 200 percent of the poverty level.
The new 1997 MEPS panel was aso designed to collect
annual data for two consecutive years. Consequently, the
full 1997 MEPS-HC sample consists of the first year of
the 1997 MEPS panel pooled with the second year of the
1996 MEPS sample.

Sour ce and Definition of Data

This study is based on the 1997 full year
consolidated datafile (MEPS HC-020). Expenditures on
thisfilerefer to what ispaid for health care services. More
specifically, expendituresin MEPS are defined asthe sum
of direct payments for care provided during the year,
including out-of-pocket payments and payments by



privateinsurance, Medicare, Medicaid, and other sources.
Payments for over the counter drugs and for alternative
care servicesare not included in MEPStotal expenditures.
Indirect payments not related to specific medical events
such as medicaid Disproportionate Share and Medicare
Direct Medical Education subsidies, arealso not included.

The expenditure data included on this file were
derived from the MEPS HC and Medical Provider
Components(M.C.). Only HC data were collected for
nonphysical visits, dental and vision services, other
medical equipment and services, and home health care not
provided by an agency while dataon expendituresfor care
provided by home health agencies were only collected in
the M.C. In addition to HC data, M.C. datawere collected
for some office-based visits to physicians(or medical
providerssupervised by physicians), hospital-based events
(e.g. inpatient stays, emergency room visits, and outpatient
department visits), and prescribed medicines. For these
types of events, M.C. data were used if complete;
otherwiseHC datawere used if complete. Missing datafor
events where HC data were not complete and M.C. data
were not collected or complete were derived through an
imputation process(Cohen S. and Carlson B., 1994).

Design Effect in the 1997 MEPSHC

Given the complex nature of the 1997 MEPS HC
survey design, the assumptions of independence and equal
selection probabilities are not satisfied. Its impact on
variance estimation is best described as follows:

0200mp|e< = OZSRS[]- +p ( fi- 1)]
where
0 ompiex 1S the true variance of a statistic given the
complex survey design,
0% is the variance estimate obtained for the
statistic under sample random sampling
assumptions,
p istheintra cluster correlation coefficient, and
f isthe average cluster size.

The design effect is consequently expressed as.
Design Effect = (0% gmpec/ 0%s) = [1+ p (fi- 1)]

The design effect deviates from unity when the
effects of clustering are dominant in a survey design and
the average cluster sizeis moderate to large. Variances of
al estimated parameters presented in this paper were
derived using the Taylor series linearization method to
account for survey design complexities (shah, 1996).

Evaluation of Design Effect Variation

Based on the 1997 MEPS HC data, design effects
are determined for a representative set of 30 survey

statistics which estimate health care use and expenditures
of theU.S. civilian noningtitutionalized popul ation. For the
nation, thedesign effectsranged from 1.14 for the estimate
of tota ambulatory (office based + outpatient)
nurse/practitioner expenditure to 3.59 for the estimated
number of dental care visits with an overall average of
2.10. Figure 1 isabar chart comparing thelevel of design
effects achieved for a subset of national estimates of
health care use and expenditure.

Variablesused toform population subgroupsin this
analysisinclude gender (male, female), age (<=17, 18-44,
45-64, 65+), race/ethnicity (Hispanic, black/non-Hispanic,
others), and Census region (Northeast, Midwest, South,
West), poverty level (0-199%, 200%+), children (age< 18
years) with limitations (yes, no), adults(age 18+ years)
with functional impairments (yes, no), adults(age 18+
years) with other impairments (yes, no).

Figure 2 presents a comparison of average design
effects from the selected heslth care use and expenditure
measures across all the alternative population groups and
by different geographic regions of the nation. Overdll, age
group 45-64 has the lowest average design effect at 1.47
while the South census region has the highest average
design effect of 2.27. The average design effect is higher
for malesthanfemalesat 1.94 and 1.69 respectively. There
is a notable downward trend for the value of average
design effect by ascending age groups 0-17, 18-44, and
45-64. For race/ethnicity, the black/non-Hispanic group
hasthe lowest average design effect at 1.47. For the census
regions, persons living in the Midwest had the lowest
average design effect at 1.81 and those in the South had
the highest at 2.27. There is no notable difference in
average design effect for people classified below or above
200 percent of poverty level. The specified policy relevant
population groups who are functionally impaired (adults
with 1 or more ADL/IADL) and children with activity
limitations, have lower average design effects at 1.76,
1.69, and 1.54 respectively compare to their respective
counter partsin the population.

The following subset of representative 1997
medical use and expenditure measures were selected for a
more detailed study of design effect variation:

Tota health care expenditures,

Tota office-based expenditures,

Total Rx-expenditures,

Totd inpatient expenditures,

Totd # of office-based provider visits,
Totd # of Rx medicineincluding refills,
Totd # of hospital discharges.



Figure 1 - Design Effects for Mean Use and Expenditure Estimates (1997 MEPS-HC)
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Figure 2 - Average Design Effect for Alternate Population Subgroups (1997 MEPS)
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For each of the selected variables, domainestimates
of design effect were generated in terms of population
means. The domain estimates are defined by marginal or
cross-classified distributional categories of the selected
variables shown in Figure 2. Children with activity
limitations and adults who are functionally impaired are
combined into one category as persons with activity
limitations or functionally impaired.

The quartile boundaries on sample size for the set
of domain estimates under investigation were cross-
classified by the quartile boundaries on the resultant mean
estimates of the respective health care utilization and
expenditure measures, yielding sixteen strata. Within each
of these strata and their marginal classes, the average
design effect and the standard error of the design effect
were derived.

Themost notable patternin design effect variability
was the positive incremental effect of sample size on the
value of average design effect. Asshown in Figure 3, the
pattern wasmost obviousfor the estimates of design effect
of the mean on total humber of prescription medicines
including refills. The average

design effects ranged from 1.01 (SE = .015) on sample
size less than or equal to 45, to 1.71 (SE = .017) for
sample size greater than 739. Similar patterns were
observed for the other selected heslth care utilization and
expenditure measures. Thispattern of positiveincremental
effect wasalso reported in an earlier study of design effect
variation on hedth care expenditure and sources of
payment measures (Yu, 2000). No distinct relationship
was observed (Figure4) between theaverage design effect
and the respective quartile boundarieswhich characterized
the distribution of criterion variable domain estimates.

Summary

An overall precision requirement for the 1997
MEPS survey was the achievement of an average design
effect of 1.7 for the survey estimates of policy relevant
popul ation subgroups(e.g., househol dswith Hispanicsand
blacks, persons with family incomes less than 200% of
poverty line, persons 65 years or older, adult and/or
children with functional impairments). The study findings
revedled that this requirement was generaly satisfied
(figure 2) with respect to measures of hedth care
utilization and expenditures.

Figure 3 - Positive Incremental Effect of Sample Size on the Values of Average Design Effect
(1997 MEPS)
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Overdll, for the 30 selected measures of health care
utilization and expenditures, theaveragedesign effectsare
approximately the same between persons with family
incomes less than 200% or greater than 200% of poverty
line but varied appreciably between gender, race/ethnicity
groups, age categories, and among Census regions.

Positive incremental effects on the average design
effect were observed in relation to sample size for al the
selected variables. It is also observed that average design
effect for uncommon events(e.g., 1.62 for # of hospita
discharges) is closer to unity than other planned
events(e.g., 3.59 for # dental care visits). One possible
explanation is that the ultimate cluster units in the 1997
MEPSHC sample design arethe household or family. Itis
to be expected that a strong positive correlation exists
between individualsin the same househol d with respect to
the total number of dental care visits compare to the
number of times discharged by hospitals.
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