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Current Beneficiary Survey (MCBS). 

Methods: We systematically reviewed the literature for methodological approaches in research using 

multiple years of the MCBS and categorized the studies by study design, use of survey sampling weights, 

and variance adjustments. We then replicated the approaches in an empirical demonstration using 

functional status (activities of daily living (ADL) and 2005-2007 MCBS data. 

Results: In the systematic review, we identified 22 pooled, 17 repeated cross-sectional, and 17 longitudinal 

studies. Less than half of these studies explicitly described the weighting approach or variance estimation. 

In the empirical demonstration, we showed that different study designs and weighting approaches will 

yield statistically different estimates. 

Conclusion: There is a variety of methodological approaches when using multiple years of the MCBS, and 

some of them provide biased results. Research needs to improve in describing the methods and preferred 

approaches for using these complex data. 
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INTRODUCTION 

The Medicare Current Beneficiary Survey (MCBS) is the principal national survey for informing 

and evaluating health policies for the Medicare program. Since 1991, the Centers for Medicare & 

Medicaid Services have sponsored this survey, at a cost of $14.8 million a year to administer. To 

date, nearly 300 published studies have used the MCBS for critical research questions, most 

recently for assessing the nationwide impact of the Medicare prescription drug program (Part D) 

(Madden, Graves, Ross-Degnan, Briesacher, & Soumerai, 2009; Madden et al., 2008). However, 

one aspect of the MCBS that is not well known is its capability for short longitudinal analyses of 

up to 3 years. Unlike many other national surveys, the MCBS collects follow up data on each 

individual for up to 3 years of observation. Important questions about health-related changes 

over time can be answered by combining multiple years of the MCBS. 

However, the longitudinal data structure of the MCBS can also complicate analyses and 

cause confusion about appropriate research approaches. Research that uses multiple years of 

MCBS data faces the following issues. First, there is a nontrivial overlap in the MCBS sample 

each year (approximately 60% from one year to the next). This means that the assumption of 

statistical independence is violated for many standard analytic approaches. Second, the repeated 

observations introduce an additional level of clustered data beyond the survey design. The 

MCBS’s multi-staged complex sampling design creates data that are clustered in primary 

sampling units and strata, and that require special statistical approaches for correct estimation 

and tests. However, the use of multiple years of the MCBS means the data are also clustered at 

the individual-level. The necessity of correcting for this additional clustering is unclear as long as 

the primary sampling unit is specified correctly (Sarndal & Swensson, 2003). Thirdly, the choice 

of weights becomes more complex. The MCBS provides longitudinal weights, but they are not 

available for the whole sample, and the use of those weights may be unfamiliar to many 

researchers. Lastly, most statistical software (e.g., SAS, R) now offers survey analysis procedures 

with a variety of variance estimation methods; this raises questions about the necessity of 

purchasing a separate license for specialty survey estimators (e.g., WesVAR, SUDAAN, STATA). 

The statistical survey literature provides a large body of sophisticated writings on 

preferred methodological approaches when using complicated data structures like the MCBS 

(Korn & Graubard, 1999). However, there are only two papers specific to statistical issues in 

using the MCBS for longitudinal analysis and neither is aimed at a general research audience 

(Ferraro & Liu, 2005; O'Connell, Chu, & Bailey, 1997). What is still lacking is practical and 

accessible guidance. As a result, less knowledgeable researchers may be using multiple years of 

the MCBS in less than optimal ways, or worrying unnecessarily over rather trivial statistical 

issues. The resolution of these issues is important, since tracking changes in the health status and 

health care of the Medicare population over time requires a clear understanding of the trade-offs 

in choosing one approach over another with the MCBS. 
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The purpose of this study was two-fold. First, we systematically reviewed the methods 

researchers have used when conducting research using multiple years of MCBS data. Second, we 

applied the most common approaches identified in the literature review to an empirical 

demonstration to understand the implications of these methods. For the demonstration, we used 

the functional status measure of activities of daily living and three years of the Access to Care 

files (ATC) of the MCBS (2005-2007). Finally, we conclude with several recommendations when 

using multiple years of the MCBS as drawn from the review and our demonstration. 

Brief description of MCBS and Special Data Considerations 

The MCBS is an annual population survey of approximately 16,000 Medicare enrollees who 

provide information about their demographic and household characteristics, as well as health 

insurance, health status, and medical care encounters(Adler, 1994). The survey is repeated 

annually for three years with additional thrice-annual interviews for a defined subset of the 

sample. All interviews are conducted in person with computer-assisted personal interview 

technology. The MCBS is released each year as two data files, the Access to Care (ATC) and the 

Cost and Use (CAU), although the samples in both files share substantial overlap. Each year of 

the MCBS may be used separately for cross-sectional analyses, or linked together over multiple 

years for conducting longitudinal analyses. 

The MCBS sample is selected through a three-stage process that results in a sample of 

individuals who are more likely to live close to each other than a random draw of individuals. In 

the first stage, primary sampling units (PSUs) are selected consisting of metropolitan statistical 

areas or clusters of nonmetropolitan counties. In the second stage, ZIP code clusters are sampled 

within the PSUs. In the third stage, beneficiaries are sampled within the ZIP code clusters. 

Furthermore, the MCBS sampling design incorporates roughly equal-sized stratum of PSUs 

sorted by the percent of Medicare beneficiaries enrolled in HMO plans (and in some cases also 

by the percentage of minority beneficiaries). The MCBS also oversamples individuals under age 

65 (disabled) and age 85 or older (the oldest old) to increase the precision of estimates for these 

groups. 

The MCBS also uses a rotating panel sampling design. In each year of data, there are four 

overlapping sample panels with staggered entry into the survey. This means one panel is 

contributing data to the MCBS for the first time, while the other panels are supplying data for 

the second, third, and fourth time. In each year of data the last panel from the prior year will 

have been replaced with a new sample panel to ensure that the total MCBS sample provides an 

accurate reflection of the current Medicare population. Thus, the duration of follow up 

observation will vary for each sample panel, depending on the years of data used. 

Each year of MCBS data contains several types of sampling weights that can be used to 

produce estimates from the sample that are generalizable to Medicare population. These weights 

reflect the overall selection probability of each sample person and also include adjustments for 

survey nonresponse and post-stratification elements related to sample entry, age, sex, race, 
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region, and metropolitan area status. Cross-sectional survey weights are available for the entire 

MCBS sample. Longitudinal weights are also available for sample persons with full-year 

observations in the ATC file. These are also called “backward longitudinal” weights, because they 

apply to only the surviving sample and they are used to “look back” to data collected in previous 

releases(Ferraro & Liu, 2005). Additionally, the use of the longitudinal weights requires that the 

study dataset be constructed with two or more annual releases(Ferraro & Liu, 2005). The one-

year backward longitudinal weights are used to analyze two years of data; the two-year backward 

longitudinal weights are used to analyze three years of data; and the three-year backward 

longitudinal weights are used to analyze four years of data. Omitting the sampling weights, 

restricting the use of weights to certain portions of the overall sample, or using cross-sectional 

weights for longitudinal analyses will generally result in biased estimates that cannot be used to 

make inferences regarding the target population(Centers for Medicare and Medicaid Services, 

2007). Analyses that do not account for the MCBS’s weighting, clustering, and stratification 

design will generally get standard errors that are smaller than they should be. 

SYSTEMATIC REVIEW 

Methods 

Search Strategy.  

We conducted searches of three electronic databases (PUBMed, EconLit, and the National 

Bureau of Economic Research Working Papers) for English-language using a key term 

“Medicare Current Beneficiary Survey” and then reviewed titles and abstracts of the retrieved 

articles for evidence of cohort study, longitudinal study, panel data or multiple year studies. The 

review covered the years of 1992-2009. Three investigators (BAB, JT, CD) developed the search 

strategy, and a research assistant (S) retrieved the articles. All candidate papers were randomly 

divided into three groups and each group was assigned to two investigators for two independent 

reviews. After the first round review, we conducted a reconciliation process for papers with 

discordant opinion, as settled by a third review. 

Inclusion and exclusion criteria: 

Articles were selected according to three criteria: (a) reported original study results using the 

MCBS; (b) used multiple years of data, meaning the study should utilize at least three years of 

MCBS data; and (c) provided sufficient detail on the use of sampling weight. We excluded 

studies focused on pure methodological or statistical research. 

Data abstraction: 

As a first step, we developed an online data abstraction form using SurveyMonkey (Ryan Finley, 

SurveyMonkey.com, Portland, OR). Data were recorded on abstract forms and exported to 

Microsoft Excel files for further analysis. We captured information on the description of a study, 
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including author, publication year, file type, design, sample, use of weights, statistical software, 

and outcome variables. 

Second, we classified all studies into three study designs (pooled data, repeated cross-

sectional, and longitudinal) based on data structure and analytic approach. In pooled data, data 

from multiple years of the survey are combined to obtain a single estimate without regard to 

calendar time or repeated measures. Weights used are year-specific cross-sectional weights, 

which strictly speaking are not appropriate for the subset of respondents in both files. The 

available MCBS cross-sectional weights are intended to be applied to the total sample in a 

specific year (including non-overlapping cases). The available cross-sectional weights are used as 

a crude substitute for longitudinal weights. The pooled estimate using these weights is, thus, an 

average of the annual (cross-sectional) estimates for the overlapping cases. 

In repeated cross-sectional studies, the data were treated as separate yearly files and the 

analyses were produced as multiple annual estimates. This analysis will involve some 

respondents who appear in multiple annual data files and some who appear only once. 

Generally, year-specific cross-sectional weights are used. These studies were further classified by 

whether the analysis included or excluded repeated measures. 

Lastly, in longitudinal studies, the study used multiple years of data to assess within-

individual changes over time. All sample persons must be observed at least twice and 

longitudinal weights should be used. The difficulty with this design is that longitudinal weights 

are available for only surviving sample persons, so appropriately weighted transitions that 

include death endpoints cannot be conducted. 

Results 

Exhibit 1 shows the results from the literature search strategy. We identified 274 articles 

through the initial key term search, and excluded 152 irrelevant articles through a title and 

abstract review. Several rounds of 122 full text reviews resulted in a final selection of 55 articles: 

• 22 used pooled analysis designs (Crystal, Sambamoorthi, Walkup, & Akincigil, 

2003; Ettner, Hermann, & Tang, 1999; Fiscella & Holt, 2007; Fiscella, Holt, 

Meldrum, & Franks, 2006; Foote & Hogan, 2001; Hancox et al., 2005; Hill, Fillit, 

Thomas, & Chang, 2006; Holt, Franks, Meldrum, & Fiscella, 2006; Hoover, 

Crystal, Kumar, Sambamoorthi, & Cantor, 2002; Housman et al., 2003; Kemper, 

Weaver, Short, Shea, & Kang, 2008; Noyes, Liu, Holloway, & Dick, 2007; Noyes, 

Liu, & Holloway, 2006; Noyes, Liu, Li, Holloway, & Dick, 2006; O'Malley & 

Forrest, 2006; Patel & Davis, 2006; Rice, Snyder, Kominski, & Pourat, 2002; Riley, 

Lubitz, & Zhang, 2003; Simoni-Wastila, Zuckerman, Shaffer, Blanchette, & Stuart, 

2008; Stuart, Simoni-Wastila, & Chauncey, 2005; Waidmann & Liu, 2000; Wei, 

Sambamoorthi, Olfson, Walkup, & Crystal, 2005), 
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• 17 conducted repeat cross-sectional studies (Centers for Disease Control and 

Prevention, 2004; Chen et al., 2001; Craig, Kreling, & Mott, 2003; Doshi, Polsky, 

& Chang, 2007; Kamal-Bahl, Stuart, & Beers, 2005; Lakdawalla et al., 2003; 

Laschober, Kitchman, Neuman, & Strabic, 2002; Lundy & Craig, 2006; 

McCormack et al., 2002; McKnight, 2006; Murray & Eppig, 2002; Riley & 

Zarabozo, 2006; Rosenbach, Acamache, & Khandker, 1995; Sambamoorthi, 

Olfson, Walkup, & Crystal, 2003; Stein, Sloan, & Lee, 2007; Stuart et al., 2003; 

Yang, Norton, & Stearns, 2003), and 

• 17 were longitudinal studies (Anderson, Norton, & Dow, 2003; Anderson, Norton, 

& Kenney, 2003; Balsa, Cao, & McGuire, 2007; Briesacher, Stuart, Ren, Doshi, & 

Wrobel, 2005; Cai & Lubitz, 2007; Chin, Zhang, & Rathouz, 2003; Fisher et al., 

2003; Iezzoni, Davis, Soukup, & O'Day, 2004; Lakdawalla et al., 2003; Lubitz, Cai, 

Kramarow, & Lentzner, 2003; Mello, Stearns, & Norton, 2002; Mello, Stearns, 

Norton, & Ricketts, 2003; Porell & Miltiades, 2001a; Porell & Miltiades, 2001b; 

Shang & Goldman, 2007; Tosteson, Gottlieb, Radley, Fisher, & Melton, 2007; 

Zhou Yang, Gilleskie, & Norton, 2004). 

Some studies used multiple designs, especially in sensitivity analyses, so the total exceeds 100%. 

Exhibit 1. Literature Search Strategy 

 
 

Excluded 152 irrelevant 

articles by reviewing 

titles and abstracts. 

We identified 274 articles by searching 

key terms in three databases and manual 

search of reference. 
 

122 articles remained for a full article review 

Excluded 67 articles with 

pure methodological 

research, not having 

multiple-year data, and 

not focusing on MCBS 

data. 55 articles included*: 

  Pooled (n=22) 

  Repeated cross-sectional (n=17) 

  Longitudinal (n=16) 

Source: Data collected by author 

 

Exhibit 2 summarizes the main study approaches used in research with multiple years of the 

MCBS. Sampling weights were inconsistently described or not applied in most cases. In 35 of the 

55 studies, the papers did not describe the weighting approach or described the use of “survey 
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weights,” but did not specify which weights. Four studies explicitly described conducting an 

unweighted analysis, 10 applied the cross-sectional weights, and only 4 described using the 

longitudinal weights. Ten studies also described adjusting the survey weights. For instance, 

Lakdawalla and colleagues, conducting a repeated cross-sectional analysis of only respondents in 

their first survey year, normalized the cross-sectional weight of each year by dividing the weight 

of each observation by the total sample weight from the relevant survey year. 

Exhibit 2. Summary of Study Designs and Approaches Identified in Literature Review 

 Studies Totala 

All 55 

Design*   

Pooled 22 

Repeated Cross-sectional 17 

Longitudinal/Panel 17 

Use of Weights*   

Unweighted 4 

Cross-sectional weights 10 

Longitudinal weights 4 

Averaged or normalized weights 10 

Not described/unclear 35 

Approach for Survey Design Effects*   

Used survey data software 33 

Used other method (e.g., bootstrapping with PSUs) 3 

Explicitly did not adjust for survey design 2 

Not described/unclear 22 

Approach for Repeat Observations*  

Used longitudinal/panel data estimators 22 

Used other methods (e.g., removed duplicate observations) 25 

Explicitly treated observations as independent 2 

Did not conduct statistics over time 4 

Not described/unclear  15 

*Total exceeds 100% due to studies using multiple designs and approaches 

SOURCE:  Data collected by author 

 

To address the survey design effects, 60% (Appendix: Exhibit A1) described using survey 

data software (e.g., SUDAAN, or the survey estimators of SAS or STATA). Three studies 

described using bootstrapping methods with the PSUs, and 2 studies explicitly described 

ignoring the MCBS’s survey design. Forty percent of the studies did not clearly describe their 

approach for addressing the survey design effects. 

As for the repeated observations (Appendix: Exhibit A1), 40% of the studies used 

longitudinal or panel data estimators to explicitly examine change within individuals. Over 45% 

of the studies described using other methods (e.g., removed duplicate observations) and 2 

studies treated the observations as independent. Four studies provided only descriptive 

information (level trends) and did not conduct statistical tests over time. Fifteen studies did not 

describe the approach for addressing the repeated observations in the data. 
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EMPIRICAL DEMONSTRATION 

Methods 

Data source:  

We used MCBS data from the Access to Care (ATC) for the years 2005 to 2007. Exhibit 3 

illustrates our sample selection procedures. We specified four designs and included only the 

community dwelling sample. In addition to conducting an unweighted analysis, we also applied 

a variety of weighting techniques as described below. 

(a) Pooled Study Design (Exhibit 3a): 

Sample: We pooled all observations (n=44,237) from 2005 to 2007, which were used to calculate a pooled mean 

activity of daily living (ADL) score. These observations represented 24,423 unique individuals. 

Weights: We summed the cross-sectional weights and divided by the number of years that an individual has been in 

the MCBS. For example, a person with 3 years of data would have a weight = (cross-sectional weight from year 1 + 

cross-sectional weight from year 2 + cross-sectional weight from year 3)/3, but someone with only 1 year of data 

would have a weight equal to the cross-sectional weight for the year the person was interviewed. 

(b) Repeated Cross-sectional Design (Exhibit 3b): 

Sample: We included individuals observed in 2005, 2006, and 2007. Individuals in each year (2005: n=14,701; 2006: 

n=14,732 and 2007: n=14,804), instead of all observations from three years, were used to calculate mean ADL scores 

from 2005 to 2007. 

Weights: We applied the cross-sectional weights applicable to each year. 

 

We also considered two types of longitudinal designs. 

(c) Longitudinal Design I – repeated measures of ADL (Exhibit 3c): 

Sample: We included all individuals with repeated ADL measures from 2005 to 2007. The sample included 9,799 

observations in 2005, 14,732 in 2006 and 9,969 in 2007. 

Weights: We used the cross-sectional weights from the middle year, 2006. 

(d) Longitudinal Design II – individuals who were interviewed all three years (Exhibit 3d): 

Sample: We only included individuals who have survived for three years—having an ADL score in each year 

(n=6,130). 

Weights: We used three-year backward longitudinal weights from the 2007 file. 

Outcomes Measure: We selected functional status for analysis using a 6-item assessment of limitations in activities of 

daily living (ADL) including bathing, dressing, toileting, transferring, continence, and feeding. This outcome is 

frequently cited in the literature. 
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Exhibit 3. Study Designs and Number of Observations included in Each Design* 

 
 

2005 

 

2006 

 

2007 

Original sample 

N2005 =14701 

N2006 =14732 

N2007 =14804 

2005 

 

2006 

 

2007 

2005 

 

2006 

 

2007 

2005 

 

2006 

 

2007 

2005 

 

2006 

 

2007 

a. Pooled  

N2005+2006+2007 =44,237  

(24423 unique individuals) 

b. Repeat cross-sectional  

N2005 =14701 

N2006 =14732 

N2007 =14804 

c. Longitudinal (individuals with repeated 

measures of ADL)  

N2005 = 9799 

N2006 =14732 

N2007 =9969 

d. Longitudinal (individuals who have been 

in the MCBS for 3 years)  

N2005 =6130 

N2006 =6130 

N2007 =6130 

Source: MCBS access to care files: 2005-2007 

 

Statistical Plan: We calculated unweighted and weighted means and standard errors according to 

the four designs (pooled, repeat cross-sectional and two longitudinal designs). For repeat cross-

sectional and two longitudinal designs, we also calculated unweighted and weighted changes in 

average ADL from 2005 to 2006 and from 2006 to 2007 using PROC SURVEYREG (SAS) and 

PROC DESCRIPTS (SUDAAN). All weighted analyses were adjusted for the survey’s complex 

sampling structure. We used PSU level variance estimations with a Taylor Linearization 

approach (SAS and SUDAAN code can be found in the Appendix). All statistical analyses were 

carried out with SAS 9.2 (SAS, Cary, NC) and SUDAAN 10.0 version (RTI, Research Triangle 
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Park, NC). Additionally, this study received an exemption from the University of Massachusetts’ 

Institutional Review Board for the use of previously collected and de-identified data. 

Results 

Exhibit 4 compares weighted and unweighted estimates of mean ADL scores in ATC files. 

Samples sizes vary from 6,130 to 44,237. The weighted mean ADL scores were always smaller 

than the unweighted mean ADL scores. The mean ADL scores varied by study design and 

ranged from 0.5767 to 0.6872 in unweighted analyses, while they ranged from 0.5616 to 0.6630 

in the weighted analyses. In contrast, standard errors (SEs) estimated from unweighted analyses 

(range: from 0.0061 to 0.0155) were smaller than those from weighted analyses (range: from 

0.0160 to 0.0234). Adjustments for the overlap in samples computed manually resulted in nearly 

identical SEs (data not shown). 

Exhibit 4. Mean of Activity Daily Living Calculated for Different Study Designs Using MCBS Data from Multiple 

Years 

  

Un-weighted Weighted* 

Year Sample size Mean Std error Mean Std error 

Pooled (design a in exhibit 3) 

2005-2007 

44,237 

(24,423 unique 

individuals) 

0.6729 0.0061 0.6389 0.0163 

Repeat cross-sectional (design b in exhibit 3) § 

2005 14,701 0.6804 0.0105 0.6447 0.0160 

2006 14,732 0.6872 0.0107 0.6630 0.0215 

2007 14,804 0.6511 0.0103 0.6161 0.0178 

Longitudinal using cross-sectional weights (design c in exhibit 3) † 

2005 9,799 0.6185 0.0122 0.6018 0.0180 

2006 14,732 0.6872 0.0107 0.6630 0.0215 

2007 9,969 0.6212 0.0123 0.5834 0.0209 

Longitudinal using 3 year backward longitudinal weights (design d in exhibit 3)‡ 

2005 6,130 0.5883 0.0149 0.5743 0.0197 

2006 6,130 0.5767 0.0149 0.5616 0.0234 

2007 6,130 0.6026 0.0155 0.5772 0.0215 

*Calculations of weighed mean and standard error are account complex survey design. Weight calculation:  

 ¶ Sum of cross-sectional weights/ number of years in the survey. People in 05 only=05 cross-sectional weight/1. People in 05 and 06 = (05 

cross-sectional weight +06 cross-sectional weight)/2. People in 05, 06 and 07 = (06 cross-sectional weight +06 cross-sectional weight + 07 

cross-sectional weight)/3. People in 06 and 07 = (06 cross-sectional weight +07 cross-sectional weight)/2. People in 07 only= 07cross-sectional 

weight/1. 

§ Use weights from each year’s data. People in 2005: 05 cross-sectional weights. People in 2006: 06 cross-sectional weights. People in 2007: 07 

cross-sectional weights. 

† Use cross-sectional weights from the middle year (2006) 

‡ Use longitudinal weights from 2007 file (rix3) 

SOURCE:  MCBS access to care files: 2005-2007 
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Exhibit 5 shows differences in mean ADL scores between 2005 and 2006 and between 

2006 and 2007 according to three study designs (repeat cross-sectional and two longitudinal 

designs). The differences in unweighted mean ADL scores between 2005 and 2006 and between 

2006 and 2007 ranged from -0.0687 to 0.0660 and SEs ranged from 0.0148 to 0.2133. The 

differences in weighted mean ADL scores ranged from -0.0612 to 0.0797 and SEs ranged from 

0.0144 to 0.0171. SAS and SUDAAN produced similar results. 

Exhibit 5. Change of Activity Daily Living from 2005 to 2006 and from 2006 to 2007 Calculated for Different Study 

Designs Using MCBS Data From Multiple Years 

 

Un-weighted Weighted 

Year Diff. in means Std. error Diff. in means Std. error 

Repeat cross-sectional (design b in exhibit 3), n=44237 person years§ 

2005-2006 -0.0068 0.0149 -0.0183 0.0159 

2006-2007 0.0361 0.0148 0.0469 0.0144 

Longitudinal using cross-sectional weights (design c in exhibit 3), n=34500 person years† 

2005-2006 -0.0687 0.0163 -0.0612 0.0171 

2006-2007 0.0660 0.0162 0.0797 0.0160 

Longitudinal using 3 year backward longitudinal weights (design d in exhibit 3), n=18390 

person years‡ 

2005-2006 0.0116 0.0213 0.0127 0.0159 

2006-2007 -0.0259 0.0213 -0.0157 0.0152 
*calculations of weighed mean and standard error are account complex survey design 

Weight calculation: 

§ Use weights from each year’s data 

People in 2005: 05 cross-sectional weights 

People in 2006: 06 cross-sectional weights 

People in 2007: 07 cross-sectional weights 

† Use cross-sectional weights from the middle year (2006) 

‡ Use longitudinal weights from 2007 file (rix3) 

SOURCE:  MCBS access to care files: 2005-2007 

DISCUSSION 

Our systematic review and empirical demonstration illustrate that methods matter in studies 

using multiple years of the MCBS and that it is especially important that the methods are clearly 

described. Not all methods can be used interchangeably. Pooling the data from different years 

aids in obtaining an overall summary, but this study design cannot be used to look at trends over 

time. A repeated cross-sectional design that excludes duplicates is not an appropriate design to 

use since it is impossible to identify a target population. A repeated cross-sectional design with 

duplicates can be used for computing estimates for individual years and their comparison across 

the years. As discussed in the Methods section, each of these designs requires different weighting 

schemes and all require the incorporation of the complex survey design in the analysis. 

These findings support the following recommendations: 
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First, researchers need to be much more careful in clearly describing the approaches used 

in weighting and addressing design effects and repeat observations. This would help readers to 

interpret the results correctly and also to replicate the analysis. Second, unweighted estimates 

may be biased and should be interpreted only in terms of the sample, but not the Medicare 

population. This recommendation is based on the wide and statistically significant differences 

between weighted and unweighted estimates from any of the four study designs examined in our 

research. Third, as mentioned above, repeated cross-sectional study design without duplicates 

(entirely independent observations) is a study design that should generally be avoided. The 

unduplicated sample in subsequent years is quite different from the baseline sample and the 

reference population. In fact, any deviations from the total weighting design may bias the results 

unless appropriate adjustments are made to the weights. This is very difficult to do when the 

weights incorporate not just the response probability but also include non-response and post-

stratification adjustments. Estimation procedures using domain (in SAS) or subpopulation 

(SUBPOPN in SUDAAN) command are preferred whenever possible. Fourth, the statistical plan 

for both pooled and repeated cross-sectional study design with duplicates need to address the 

substantial overlap in samples, otherwise the variance is underestimated since the correlation 

among the observations is not taken into account. Fifth, the longitudinal weights need to be 

more fully utilized when appropriate. These weights take into account the target population for 

the number of years of data being used and will help generalize the results to the appropriate 

population. We found few examples of studies using these weights. Sixth, there are several 

software packages (SAS, SUDAAN, R, STATA) that can easily accommodate the multiple levels 

of data clusters in three years of MCBS data, making it easy for less knowledgeable investigators 

to apply standard methods that incorporate the complex survey design aspects. Lastly, it is clear 

that we need a standardized approach for reporting the statistical approach in multi-year studies 

with the MCBS so we can compare results across different studies. We would like to re-iterate 

that it is critical that the analysis plan explicitly describe the methods used for addressing the 

weights and repeated measures. 

In summary, all methods have their advantages and limitations as discussed above and 

researchers need to be aware of these when choosing the appropriate method to answer their 

questions of interest. We have only demonstrated the different designs to obtain a single 

summary statistic but these methods can be extended to accommodate more complicated 

analysis (e.g., regressions). 

The implication of these methods and the recommendations will take on greater 

importance as more evaluations are undertaken to assess the impact of Medicare policies and 

medical advances over time. Researchers can best aid policymakers by applying consistent and 

clearly defined approaches. These methodological decisions may have a major bearing on how 

successful the Medicare program is in serving the health needs of the Medicare population as a 

whole. 
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