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Medical Expenditure Panel SurveyMedical Expenditure Panel Survey

Household ComponentHousehold Component
Statistical Estimation IssuesStatistical Estimation Issues
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Overview

Annual person-level estimates
– Overlapping panels

Estimation variables
– Weights
– Variance

Pooling multiple years of annual data
Longitudinal analysis of MEPS panels
– Two-year period

Family-level estimation
Other miscellaneous issues
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AnnualAnnual PersonPerson--Level FilesLevel Files
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MEPS Annual FilesMEPS Annual Files

Yr. 1Yr. 16 6 (01(01--02)02)

Yr. 2Yr. 2

20012001

Yr. 2Yr. 2Yr. 1Yr. 13 3 (98(98--99)99)

Yr. 2Yr. 2Yr. 1Yr. 14 4 (99(99--00)00)

Yr. 1Yr. 15 5 (00(00--01)01)

Yr. 2Yr. 2Yr. 1Yr. 12 2 (97(97--98)98)

Yr. 2Yr. 21 1 (96(96--97)97)

20002000199919991998199819971997YearYear
PanelPanel
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MEPS Annual FilesMEPS Annual Files

Yr. 1Yr. 1
Yr. 2Yr. 2

20032003

Yr. 2Yr. 28 (038 (03--04)04)
Yr. 1Yr. 19 (049 (04--05)05)

Yr. 1Yr. 17 (027 (02--03)03)
Yr. 2Yr. 26 (016 (01--02)02)

2004200420022002YearYear
PanelPanel
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MEPS Annual Person Level MEPS Annual Person Level 
Estimation Estimation 

HCHC--
060060

HCHC--
050050

HCHC--
038038

HCHC--
028028

HCHC--
020020

File NumberFile Number

280.8 280.8 
millionmillion

275.2 275.2 
millionmillion

273.0 273.0 
millionmillion

270.1 270.1 
millionmillion

267.7 267.7 
millionmillion

INSC1231=1INSC1231=1
(in target pop. (in target pop. 
at end of year)at end of year)

284.2 284.2 
millionmillion

278.4 278.4 
millionmillion

276.4 276.4 
millionmillion

273.5 273.5 
millionmillion

271.3 271.3 
millionmillion

WeightedWeighted
Persons:  AllPersons:  All

32,12232,12223,83923,83923,56523,56522,95322,95332,63632,636Persons with Persons with 
weight > 0 weight > 0 

2001200120002000199919991998199819971997

Observations with person weight=0 have positive family weights. These 
are persons who are not in the civilian noninstitutionalized population 
but are family members of sample persons who are in scope for the 
survey. They are included in the file for family-level estimation.  
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MEPS Annual Person Level MEPS Annual Person Level 
Estimation (continued) Estimation (continued) 

286.8 286.8 
millionmillion

290.6 290.6 
millionmillion

32,68132,681

HCHC--079079

20032003

HCHC--089089HCHC--070070File NumberFile Number

289.7289.7
millionmillion

284.6 284.6 
millionmillion

INSC1231=1INSC1231=1
(in target pop. at (in target pop. at 
end of year)end of year)

293.5293.5
millionmillion

288.2 288.2 
millionmillion

WeightedWeighted
Persons:  AllPersons:  All

32,73732,73737,41837,418Persons with Persons with 
weight > 0 weight > 0 

2004200420022002

Observations with person weight=0 have positive family weights. 
These are persons who are not in the civilian noninstitutionalized
population but are family members of sample persons who are in 
scope for the survey. They are included in the file for family-level 
estimation.  
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Weights and Variance  Estimation Weights and Variance  Estimation 
VariablesVariables
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MEPS Sample Design

Each panel is sub-sample of household 
respondents for the previous year’s 
National Health Interview Survey (NHIS) 
– NHIS sponsor is National Center for Health 

Statistics

NHIS sample based on complex stratified 
multi-stage probability design

Civilian non-institutionalized population
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NHIS Sample DesignNHIS Sample Design
(1995(1995--2004)2004)

U.S. partitioned into 1,995 Primary Sampling 
Units (Counties or groups of adjacent 
counties)
PSU’s grouped into 237 design strata
– 358 PSU’s sampled across strata

Second Stage Units (SSU’s)
– Clusters of housing units
– Oversample of SSU’s with large Black/Hispanic 

populations
MEPS based on subsample of about 200 
PSU’s from NHIS
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OversamplingOversampling in MEPSin MEPS
Every year:  Blacks and Hispanics
– Carryover from NHIS

1997:  Selected subpopulations
– Functionally impaired adults
– Children with activity limitations
– Adults 18-64 predicted to have high medical expenditures
– Low income
– Adults with other impairments

2002 and beyond:
– Asians 
– Low income
– Additional oversampling of blacks in 2004
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Estimation from Complex 
Surveys

Estimates need to be weighted to reflect 
sample design and survey nonresponse
– Unweighted estimates are biased

Use appropriate method to compute 
standard errors to account for complex 
design
– Assuming simple random sampling usually 

underestimates sampling error
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Development of Person Development of Person 
WeightsWeights

Base Weight (NHIS)Base Weight (NHIS)
–– Compensates for oversampling and Compensates for oversampling and 

nonresponsenonresponse
Adjustments forAdjustments for
–– Household nonresponse (MEPS Round 1)Household nonresponse (MEPS Round 1)
–– Attrition of persons (Subsequent Rounds)Attrition of persons (Subsequent Rounds)
–– Poststratification (Census Population Poststratification (Census Population 

Estimates)Estimates)
–– Trimming of extreme weightsTrimming of extreme weights

Final Person WeightFinal Person Weight
–– Weight > 0: person selected and inWeight > 0: person selected and in--scope for surveyscope for survey
–– Weight = 0 (about 5% in 2004): person not inWeight = 0 (about 5% in 2004): person not in--scope for scope for 

survey but living in household with insurvey but living in household with in--scope scope person(sperson(s))
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Distribution of MEPS Sample Distribution of MEPS Sample 
Person Final WeightsPerson Final Weights

PERWT01FPERWT01FPERWT00FPERWT00FPERWT99FPERWT99FWTDPER98WTDPER98WTDPER97WTDPER97VariableVariable
NameName

67,53767,53778,15778,15780,06280,06284,58784,58768,51868,518MaximumMaximum

336336454454307307321321299299MinimumMinimum

8,8498,84911,67911,67911,73011,73011,91711,9178,3128,312AverageAverage

2001200120002000199919991998199819971997
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Distribution of Sample Person Final Distribution of Sample Person Final 
Weights (continued)Weights (continued)

PERWT03FPERWT03F

60,27360,273

401401

8,8928,892

20032003

PERWT04FPERWT04FPERWT02FPERWT02FVariable NameVariable Name

63,72863,72846,76646,766MaximumMaximum

425425367367MinimumMinimum

8,9668,9667,7027,702AverageAverage

2004200420022002
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Types of Basic Point Types of Basic Point 
EstimatesEstimates

MeansMeans

ProportionsProportions

TotalsTotals

Differences between subgroupsDifferences between subgroups
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Variance EstimationVariance Estimation

Basic software procedures assume simple random Basic software procedures assume simple random 
sampling (SRS)sampling (SRS)
–– MEPS not SRSMEPS not SRS
–– Point estimates correct (if weighted)Point estimates correct (if weighted)
–– Standard errors usually too smallStandard errors usually too small

Software to account for complex design using Software to account for complex design using 
Taylor Series approachTaylor Series approach
–– SUDAAN (standSUDAAN (stand--alone or callable within SAS)alone or callable within SAS)
–– STATA (STATA (svysvy commands)commands)
–– SAS 8.2 (survey procedures)SAS 8.2 (survey procedures)
–– SPSS (new complex survey features in 13.0)SPSS (new complex survey features in 13.0)
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Estimation Example: Estimation Example: 
Average Total Expenditures, 2004Average Total Expenditures, 2004

Weighted mean = $3,284 per capitaWeighted mean = $3,284 per capita
–– UnweightedUnweighted mean of $2,944 is biasedmean of $2,944 is biased

SE based on Taylor Series = 89SE based on Taylor Series = 89
–– SAS:         SAS:         PROC SURVEYMEANS  PROC SURVEYMEANS  
–– SUDAAN:SUDAAN: PROC DESCRIPTPROC DESCRIPT
–– StataStata:          :          svymeansvymean

SE assuming SRS =  56 (too low)SE assuming SRS =  56 (too low)
–– SAS:               PROC UNIVARIATE or MEANSSAS:               PROC UNIVARIATE or MEANS
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Computing Standard Errors for Computing Standard Errors for 
MEPS EstimatesMEPS Estimates

Document on MEPS websiteDocument on MEPS website

http://http://www.meps.ahrq.gov/mepsweb/surwww.meps.ahrq.gov/mepsweb/sur
vey_comp/standard_errors.jspvey_comp/standard_errors.jsp
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Example (Point estimates and Example (Point estimates and SEsSEs):  ):  
SAS V8.2SAS V8.2

proc proc surveymeanssurveymeans data=work.h89 data=work.h89 
mean; stratum mean; stratum varstrvarstr;;
cluster cluster varpsuvarpsu;;
weight perwt04f;weight perwt04f;
varvar totexp04;totexp04;
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Example (Point estimates and Example (Point estimates and SEsSEs): ): 
SUDAAN (SASSUDAAN (SAS--callable)callable)

First need to sort file by First need to sort file by varstrvarstr & & 
varpsuvarpsu
proc descript data=work.h89 proc descript data=work.h89 
filetypefiletype=SAS design==SAS design=wrwr;;
nest nest varstrvarstr varpsuvarpsu;;
weight perwt04f;weight perwt04f;
varvar totexp04;totexp04;
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Example (Point estimates and Example (Point estimates and SEsSEs):   ):   
StataStata

svysetsvyset [[pweightpweight=perwt04f], =perwt04f], strata(varstrstrata(varstr) ) psupsu
((varpsuvarpsu))

svymean(totexp04)svymean(totexp04)
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Analysis of SubpopulationsAnalysis of Subpopulations

Analyzing files that contain only a subset of Analyzing files that contain only a subset of 
MEPS sample may produce error messages or MEPS sample may produce error messages or 
incorrect standard errors incorrect standard errors 
Each software package has capability to Each software package has capability to 
produce subpopulation estimates from entire produce subpopulation estimates from entire 
personperson--level filelevel file
See See ““Computing Standard Errors for MEPS Computing Standard Errors for MEPS 
EstimatesEstimates””
–– http://http://www.meps.ahrq.gov/mepsweb/surveywww.meps.ahrq.gov/mepsweb/survey

_comp/standard_errors.jsp_comp/standard_errors.jsp
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Assessing Precision/ReliabilityAssessing Precision/Reliability
of Estimatesof Estimates

Sample SizesSample Sizes

Standard Errors/Confidence IntervalsStandard Errors/Confidence Intervals

Relative Standard ErrorsRelative Standard Errors
–– standard error of estimate standard error of estimate ÷÷ estimateestimate
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Example: Average total Example: Average total 
expenses per capita, 2004expenses per capita, 2004

Sample Size = 32,737Sample Size = 32,737
Estimate = $3,284Estimate = $3,284
Standard Error = 89Standard Error = 89
95% Confidence Interval:  (3109, 3458) 95% Confidence Interval:  (3109, 3458) 
Relative Standard Error (RSE) or Relative Standard Error (RSE) or 
Coefficient of Variation (CV) = 89 Coefficient of Variation (CV) = 89 ÷÷ 32843284 = = 
.027 = 2.7%.027 = 2.7%
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Types of Basic Point Types of Basic Point 
Estimates:  ExamplesEstimates:  Examples

MeansMeans
–– Annual per capita expenses in 2004 = $3,284 Annual per capita expenses in 2004 = $3,284 

ProportionsProportions
–– Percent with some health expenses in 2004 = Percent with some health expenses in 2004 = 

84.7%84.7%
–– Two methods to generate estimates: Two methods to generate estimates: 

percents obtained from frequency tablespercents obtained from frequency tables
means of dichotomous variablemeans of dichotomous variable

TotalsTotals
–– Expenses in 2004 = $963.9 billion Expenses in 2004 = $963.9 billion 
–– Number of persons (weighted) = 293,527,003Number of persons (weighted) = 293,527,003

Differences between subgroupsDifferences between subgroups

Sum of weights in 2001=284 million
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Pooling Multiple Years of MEPS Pooling Multiple Years of MEPS 
DataData
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Reasons for PoolingReasons for Pooling

Reduce standard error of Reduce standard error of estimate(sestimate(s))

Stabilize trend analysisStabilize trend analysis

Enhance ability to analyze small Enhance ability to analyze small 
subgroupssubgroups
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Minimum Sample SizesMinimum Sample Sizes

CFACT StandardsCFACT Standards
–– Minimum Minimum unweightedunweighted sample of 100sample of 100
–– Flag estimates with RSE > 30%Flag estimates with RSE > 30%

Confidence intervals become problematic Confidence intervals become problematic 
with small samples and/or highly skewed with small samples and/or highly skewed 
datadata
–– Consider larger minimum sample sizes for Consider larger minimum sample sizes for 

highly skewed variableshighly skewed variables
–– Analysts may be comfortable with smaller Analysts may be comfortable with smaller 

minimums for less skewed variablesminimums for less skewed variables
–– ASA Paper:  Yu and Machlin (ASA Paper:  Yu and Machlin (SkewnessSkewness))

http://www.meps.ahrq.gov/mepsweb/data_files/puhttp://www.meps.ahrq.gov/mepsweb/data_files/pu
blications/workingpapers/wp_04002.pdfblications/workingpapers/wp_04002.pdf
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Example:  Annual Sample Sizes Example:  Annual Sample Sizes 
((UnpooledUnpooled))

93932,1562,15623,56523,56519991999
82822,1142,11422,95322,95319981998
78783,0823,08232,63632,63619971997
58582,0182,01821,57121,57119961996

Asian/PI Asian/PI 
Children* 0Children* 0--55

Children Children 
00--55

Total Total 
PopulationPopulation

YearYear

* Sample sizes do not meet AHRQ minimum * Sample sizes do not meet AHRQ minimum 
requirement (n=100) to publish estimates.requirement (n=100) to publish estimates.
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Pooled Sample SizesPooled Sample Sizes

Asian/PI Asian/PI 
Children 0Children 0--55

Children Children 
00--55

Total Total 
SampleSampleYearsYears

1361365,1005,10054,20754,20719961996--19971997

1751754,2704,27046,51846,51819981998--19991999

3113119,3709,370100,725100,72519961996--19991999
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Relative Standard Errors for Estimated Relative Standard Errors for Estimated 
Mean Expenditures: Asian/PI Children 0Mean Expenditures: Asian/PI Children 0--55
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RSE’s are extremely high for annual estimates.  Pooled estimates still 
high—about 30% for 96-97 and 20% for 98-99.  Pooled 4-year slightly 
under 20%.  Publishable by AHRQ standards but not extremely precise.  
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Creating a Pooled FileCreating a Pooled File
for Analysis (1996for Analysis (1996--2002)2002)

Need to work with Pooled Estimation File Need to work with Pooled Estimation File 
(HC(HC--036) when 1+ years being pooled 036) when 1+ years being pooled 
include any year from 1996 through 2001include any year from 1996 through 2001
–– Stratum and PSU variables obtained Stratum and PSU variables obtained 

from HCfrom HC--036 for 1996036 for 1996--20042004
–– Documentation for HCDocumentation for HC--036 provides 036 provides 

instructions on how to properly create instructions on how to properly create 
pooled analysis filepooled analysis file

Stratum (Stratum (varstrvarstr) and PSU () and PSU (varpsuvarpsu) variables ) variables 
properly standardized for pooling years properly standardized for pooling years 
from 2002 onward (i.e., do not need HCfrom 2002 onward (i.e., do not need HC--036)036)
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Creating Pooled Files: Creating Pooled Files: 
Summary of Important StepsSummary of Important Steps

Rename analytic and weight variables from Rename analytic and weight variables from 
different years to common names.  different years to common names.  
–– Expenditures:   TOTEXP99 & TOTEXP00 = TOTEXPExpenditures:   TOTEXP99 & TOTEXP00 = TOTEXP
–– Weights:            PERWT99F & PERWT00F = POOLWTWeights:            PERWT99F & PERWT00F = POOLWT

Divide weight variable by number of years pooled Divide weight variable by number of years pooled 
to produce estimates for to produce estimates for ““an average yearan average year”” during during 
the period.the period.
–– Keep original weight value if estimating total for periodKeep original weight value if estimating total for period

Concatenate annual files Concatenate annual files 
Merge variance estimation variables from HCMerge variance estimation variables from HC--036 036 
onto file (only if 1+ years prior to 2002)onto file (only if 1+ years prior to 2002)
–– Strata variable:  STRA9604Strata variable:  STRA9604
–– PSU variable:    PSU9604PSU variable:    PSU9604
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Estimates from Pooled FilesEstimates from Pooled Files

Produce estimates in analogous Produce estimates in analogous 
fashion as for individual yearsfashion as for individual years
Estimates interpreted as Estimates interpreted as ““average average 
annualannual”” for pooled periodfor pooled period
Example:  Pooled 1996Example:  Pooled 1996--99 data99 data
–– The average annual total health care  The average annual total health care  

expenditures for Asian/Pacific Islander expenditures for Asian/Pacific Islander 
children under 6 years of age during the children under 6 years of age during the 
period from 1996period from 1996--1999 was $525 1999 was $525 
(SE=97).(SE=97).
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Pooling Annual Data:  Pooling Annual Data:  
Lack of Independence Across YearsLack of Independence Across Years

Legitimate to pool data for persons in consecutive yearsLegitimate to pool data for persons in consecutive years
–– Each yr. constitutes nationally representative sample Each yr. constitutes nationally representative sample 
–– Pooling produces average annual estimatesPooling produces average annual estimates
–– Stratum & PSU variables sufficient to account for Stratum & PSU variables sufficient to account for 

lack of independence between years lack of independence between years 

Lack of independence actually begins with first stage of Lack of independence actually begins with first stage of 
sample selectionsample selection
–– Same Same PSUsPSUs are used to select each MEPS panelare used to select each MEPS panel

See HCSee HC--036 documentation036 documentation
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Longitudinal Analysis of Longitudinal Analysis of 
MEPS PanelsMEPS Panels
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MEPS Longitudinal Analysis:MEPS Longitudinal Analysis:
Panel 4:  1999Panel 4:  1999--20002000

Πανελ 4:   
1999−2000 Ρουνδ 2 Ρουνδ   3 Ρουνδ 4 Ρουνδ 5

1999
1/1/1999

2000

Ρουνδ 1

12/31/2000
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MEPS Longitudinal AnalysisMEPS Longitudinal Analysis

National estimates of personNational estimates of person--level changes level changes 
over twoover two--year periodyear period
–– twotwo--year period is relatively shortyear period is relatively short

Examine characteristics associated with Examine characteristics associated with 
changeschanges
–– mainly round 1 datamainly round 1 data



40

Variables that may change Variables that may change 
between years or roundsbetween years or rounds

Insurance coverageInsurance coverage
–– Monthly indicators (24 measures)Monthly indicators (24 measures)
–– Annual summary (2 measures per Annual summary (2 measures per 

person)person)
Health statusHealth status
–– Each round (5 measures)Each round (5 measures)

Having a usual source of careHaving a usual source of care
–– Rounds 2 & 4 (2 measures)Rounds 2 & 4 (2 measures)

Use and expendituresUse and expenditures
–– Annual (2 measures per person)Annual (2 measures per person)



41

MEPS Longitudinal Weight Files MEPS Longitudinal Weight Files 
Currently Available (Oct 2007)Currently Available (Oct 2007)

HCHC--08008020022002--030377
HCHC--07107120012001--020266
HCHC--06506520002000--010155
HCHC--05805819991999--000044

HCHC--08608620032003--040488

HCHC--04804819981998--999933

HCHC--03503519971997--989822
HCHC--02302319961996--979711

PUF PUF 
NumberNumber

Years  Years  
CoveredCovered

MEPS MEPS 
PanelPanel
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Creating Longitudinal FilesCreating Longitudinal Files
(Panel 4) : (Panel 4) : 

Summary of Important StepsSummary of Important Steps

Select Panel 4 records from annual filesSelect Panel 4 records from annual files
–– 1999 (PUF HC1999 (PUF HC--038)038)
–– 2000 (PUF HC2000 (PUF HC--050)050)

Obtain MEPS Longitudinal File (HCObtain MEPS Longitudinal File (HC--058)058)
–– Contains weight and variance estimation Contains weight and variance estimation 

variablesvariables
–– Contains variable indicating whether complete Contains variable indicating whether complete 

data are available for 1 or both years of paneldata are available for 1 or both years of panel

Link using DUPERSIDLink using DUPERSID
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Longitudinal WeightLongitudinal Weight

Variable Name:  LONGWTP#Variable Name:  LONGWTP#

Produces estimates for persons in Produces estimates for persons in 
civilian civilian noninstitutionalizednoninstitutionalized population population 
in two consecutive years when applied in two consecutive years when applied 
to persons participating in both years to persons participating in both years 
of a given panel (YRINDP# = 1)of a given panel (YRINDP# = 1)
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Examples:  Longitudinal EstimatesExamples:  Longitudinal Estimates

Of those without insurance at any time in Of those without insurance at any time in 
1999, estimated 76.9% (SE=1.6) also 1999, estimated 76.9% (SE=1.6) also 
uninsured throughout 2000uninsured throughout 2000
Estimated 8.2% (SE=0.4) of the population Estimated 8.2% (SE=0.4) of the population 
had no insurance throughout 1999had no insurance throughout 1999--20002000
Of those with no expenses in 1999, Of those with no expenses in 1999, 
estimated 47.6% (SE=1.3) had some estimated 47.6% (SE=1.3) had some 
expenses in 2000expenses in 2000
Of top 5% of spendersOf top 5% of spenders in 1996, 30% retain in 1996, 30% retain 
this position in 1997.  this position in 1997.  
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FamilyFamily--LevelLevel EstimationEstimation
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FamilyFamily--Level EstimationLevel Estimation

Need to create families from personNeed to create families from person--
level files (see documentation)level files (see documentation)
Two family type options:Two family type options:
–– MEPS: includes unmarried MEPS: includes unmarried 

couples/foster childrencouples/foster children
–– CPS: unmarried couples not family unitCPS: unmarried couples not family unit

Two time frame options:Two time frame options:
–– December 31 (MEPS, CPS)December 31 (MEPS, CPS)
–– Any time during year (MEPS only)Any time during year (MEPS only)
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MEPS Annual Files:  MEPS Annual Files:  
Family Sample Sizes, 2004Family Sample Sizes, 2004

FAMWT04FFAMWT04F

121.8 121.8 
millionmillion

12,91312,913

MEPSMEPS
Dec 31Dec 31

FAMWT04CFAMWT04C

125.8 125.8 
millionmillion

13,34913,349

CPSCPS
Dec 31Dec 31

13,01813,018UnweightedUnweighted

123.0 123.0 
millionmillion

WeightedWeighted

FAMWT04FFAMWT04FFamily Weight Family Weight 
Variable NameVariable Name

MEPSMEPS
Full yr.Full yr.

Family weight = 0 if full-year data not obtained for all in-scope family 
members (about 2% of cases in 2002) 
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FamilyFamily--Level Estimation Example:  Level Estimation Example:  
Average Expenses per MEPS Family, 2004Average Expenses per MEPS Family, 2004

Based on MEPS Based on MEPS 
families in scope families in scope 
at any time during at any time during 
yearyear
Average number of Average number of 
persons per family persons per family 
is about 2.4.is about 2.4.

405405$8,265$8,2655+5+
702702$8,815$8,81544
286286$7,435$7,43533
370370$9,670$9,67022
270270$5,337$5,33711
187187$7,674$7,674AllAll
SESEEstimateEstimate

Family Family 
sizesize
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Other Miscellaneous Estimation Other Miscellaneous Estimation 
IssuesIssues



50

Medical Event as Unit of Medical Event as Unit of 
AnalysisAnalysis

Can use event files to estimate Can use event files to estimate 
average expense per event average expense per event 
Examples:  In 2004,Examples:  In 2004,
–– mean facility expense per inpatient stay mean facility expense per inpatient stay 

was $8,679 (SE=403).was $8,679 (SE=403).
–– mean expense per office visit to a mean expense per office visit to a 

medical provider was $141 (SE=3)medical provider was $141 (SE=3)
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Special SupplementsSpecial Supplements

Self Administered Questionnaire (SAQ)Self Administered Questionnaire (SAQ)
–– Use SAQ weightUse SAQ weight

Parent Administered Questionnaire (PAQ) Parent Administered Questionnaire (PAQ) 
–– 2000 only2000 only
–– Use PAQ weightUse PAQ weight

Diabetes Care Survey (DCS)Diabetes Care Survey (DCS)
–– Use DCS weightUse DCS weight

Variables on personVariables on person--level fileslevel files
–– Consult documentation for appropriate weightConsult documentation for appropriate weight


