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1. Introduction

Unlike most industrialized countries in the world, the Unites States does not have a system of
universal health coverage. Most individuals are covered by either public or privateinsurance (or
both), but a substantial number of people are left without coverage of any kind. Measuring and
tracking the number of uninsured, therefore, has been ahigh priority for the public health research
and policy community. Furthermore, among those who are insured, determining the source of
their coverage hasimportant implicationsfor researchers and policymakers. Status and source of
coverage, in conjunction with other survey data, are routinely used to address a number of
research questions, such as. whether various public programs are reaching their target
popul ations; why some of those eligiblefor public programsare not enrolled; differences between
the insured and uninsured in health status and use of health services; and whether the quality of
care varies by type of insurance. Finally, survey estimates are used to allocate federal funds for
certain public programs (Davern, 2003).

Surveys play a key role in measuring the number of uninsured ssimply due to the lack of a
centralized insurance system. That is, the only way to estimate the uninsured is to measure the
insured through surveys, and then derive the number of uninsured asthose not covered. However,
there are several major surveys-- both governmental and non-governmental -- that measure health
insurance and the estimates across these surveysvary substantially. According to the most recent
Current Population Survey (CPS), whichisthe U.S. government’ s official sourceof estimateson
the uninsured, there were 15.6% uninsured throughout the year in 2003 (DeNavas-Walt, Proctor
and Mills, 2004), 69% with private coverage, and 27% with some type of government coverage
(note that many individual s have coverage through more than one source). However, over the past
decade or so, estimates of the uninsured across various surveys have ranged from alow of about
8% up to ahigh of aimost 18% (Bennefield, 1996; Lewis, Ellwood & Czaka, 1998; Rosenbach &
Lewis, 1998). And arecent comparison of estimatesfrom the CPS and the Survey of Income and
Program Participation (SIPP), a panel study designed to measure economic well-being, reveals
more than atwo-fold differencein 1998 -- 16.4% uninsured in the CPS, versus 8% uninsured in
the SIPP (Bhandari, 2004).

The design features of these surveys vary considerably and many questions remain about the
relationship between these features and the accuracy of the estimates. The objective of this
research, broadly, has been to take a single research question (how many uninsured?) and
systematically address the possi bl e sources of measurement error using arange of methodsand a
series of iterative studies over time to learn more about the various survey design features and
their relationship to the estimates. The ultimate goa is to gain some insights into which
guestionnaire may best measure the uninsured. The hope, furthermore, is that this general
approach to assessing measurement error may be useful if applied to other topic areas.

The remainder of this paper is organised as follows. Section Il presents a general description of
the major surveys that measure health insurance, similarities and differences in their design
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features and estimates, and some of the research that has attempted to explain these differences.
Section 111 covers prior research on data quality, identification of the gaps in the research and
some of the more fruitful areas for future research. In Section 1V some of the highlights of
original research conducted will be discussed, and finally Section V offers a discussion and
conclusions.

2. Different Surveys, Different Design Features

In addition to the CPS and the SIPP discussed above, there are several other surveys that are
important to the research community. Among them are the governmental Medical Expenditure
Panel Survey (MEPS) and the National Health Interview Survey (NHIS), and the privately-
sponsored Community Tracking Survey (CTS) and the National Survey of America’' s Families
(NSAF). Each of these surveys usesits own set of design features, including sample design and
size, mode, weighting and imputation and i nstrumentation. While any one of thosefeatures could
contribute to variations in the estimates derived, the current research addresses only
instrumentation. The main reason for thisis simply to stay focused on one aspect of the survey
design. However, an earlier comparative study examined four different surveys (CPS, NHISand
two earlier incarnations of the MEPS) and assessed the effects of four design features on the
estimates. sample framework, weighting, imputation and instrumentation (Swartz, 1986). Sample
framework and weighting were found to be virtually identical, and imputation proved too
idiosyncratic and, in some cases, proprietary to assess. The author pointsto instrumentation asa
main source of measurement error that likely explains some variation in the estimates.

2.1 General Approach: Source-by-Source versus Status/Source

In very broad terms, health insurance instruments aim to determine whether individuas are
covered by certain types of insurance — private and public plans. Within private coverage, the
categories of interest are job-based and directly purchased coverage; within public coverage the
categoriesare Medicare (generally for the elderly), Medicaid (designed mainly for low-income),
the Children’s Health Insurance Program (CHIP, covering low-income children), and military
plans. Note, however, that these are only broad categorizations, Medicaid and Medicare often
cover overlapping popul ations. For example, though Medicaid is primarily designed to cover low-
income people, it may also cover nursing home care for the elderly. And though Medicare's
primary population group is the elderly, it may also cover some non-elderly disabled people.
Furthermore, it is not uncommon for individuals to be covered by both Medicare and Medicaid.

Though all the surveys mentioned above share the same goal —to classify individuals asinsured
or uninsured, and among the insured to identify source of coverage—the instrumentation used for
these purposesvaries. In fact the range of subtle variationsin wording isquitevast; thereforeonly
the more fundamental differences in instrumentation are addressed here. First is the general
approach of the question series. To capture coverage under each of these categories, the CPS uses
a ‘' source-by-source’ approach and simply asks a series of yes/no questions -- one on each of the
eight plan types. The seriesis followed by a question to verify that those who said ‘no’ to the
entire seriesis actually uninsured. Finally the uninsured are cal culated as those who verify they
have no coverage. A fundamentally different approach, employed by the NHIS and other surveys,
isto first ask aquestion on overall status— covered or not. Among those who say ‘yes' afollow-
up question is asked to determine which type of plan the respondent has.

2.2 Household- versus Person-level Design

Another important design feature iswhether questionsare asked at the* household’ or the* person’
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level. Inthe household-level design, a2-part set of questionsis asked about each plantype. Firsta
household-level screener is asked to determine if anyone in the household is covered by a
particular plan type. If yes to the household-level screener, a follow-up question is asked to
determine which household members are covered by that plan type. Then the next plan typeis
asked about in the same manner, and so on until all plan types are covered. The person-level
approach, on the other hand, asks acompl ete set of questions on each plan typefor thefirst person
in the household, then the second person, and so on, until all household membersare covered. So
the series would read: ‘Is Person 1 covered by a job-based plan? ‘Is Person 1 covered by a
directly-purchased plan? and so on, until the last plan type is asked about Person 1. Then the
serieswould repeat itself for Person 2, and all other household members, until the last household
member is asked about.

The methodological issues related to this design feature have to do with respondent fatigue and
specificity of household members. The household-level design may be more ‘ user-friendly’ and
less burdensome, since it asks fewer questions overall (especialy as the number of household
members increases), but may result in underreporting because the respondent is not prompted
with each individual household member by name. Thereisarisk that without thisexplicit prompt,
the respondent may not adequately consider all household members when thinking about a
particular plan type. The person-level, on the other hand, may generate more reports of coverage
because it does ask about each household member by name, but in households with two or more
people it is more tedious and burdensome. There is a risk that this burden may result in
respondent fatigue. That is, after the entire series is repeated for the fourth or fifth household
member, the respondent may tire of the series and simply say ‘no’ to al plan typesjust to speed
the interview along. This may, in turn, cause underreporting. Very little is known from the
empirical literature, however, regarding this design feature and its effects on reporting.

2.3. Reference Period

A third major design feature that has received a fair amount of attention in the literature is
reference period. Some surveys, including the CPS, use a calendar year reference period, asking:
‘At any time during 2004, were you covered by [plan type] ? With thisdesign, the uninsured are
defined as anyone not covered throughout the entire year. That is, even if someone were covered
for as little as a day, and uninsured throughout the rest of the year, they would be defined as
insured. The CTSand other surveysusea' current’ or ‘ point-in-time’ reference period and simply
ask: ‘ Areyou currently covered by [plan type].” The uninsured are then defined asthose without
coverage at a particular point-in-time (i.e.: the day of the interview). Still other surveys use a
reference period somewherein-between. The SIPP, for example, usesa4-month reference period,
asking ‘ At any time during the past 4 monthswere you covered by [plantype].’ If yes, month-by-
month data on coverage is collected. The uninsured can then be defined in any number of ways:
uninsured throughout an entire month, or a 4-month period, or data can be aggregated to get a
calendar year estimate of those uninsured throughout the entire year. M easurement issues here
haveto do mainly with recall. Generally, for mundanetopic areaslike healthinsurance, thelonger
the reference period the more memory decay.

This type of memory decay may account for some discrepancies uncovered in a number of
comparative studies that have examined estimates from current and calendar-year surveys. One
set of these studies has aggregated year-long data from surveys with 3 or 4 month reference
periods and compared them to estimates from a calendar-year survey. For example, the National
Medical Care Expenditure Survey (NMCES, which isaprecursor to the MEPS study), used a 3-
month reference period, and data were aggregated to a calendar year and compared to the CPS.
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Research showed the difference in the uninsured estimate to be striking: the CPS estimate of the
uninsured was one-and-a-half times higher than the NM CES estimates (Swartz, 1986). Another
study compared an estimate from an aggregated calendar year of the SIPP to the CPS calendar
year estimate with similar results; the CPS uninsured estimate was almost two times higher than
the aggregated SIPP estimate (Bennefield, 1996). And as mentioned above, amore recent study
virtually replicated this finding; for the year 1998 the CPS estimate was 16.4%, versus 8%
uninsured in the SIPP (Bhandari, 2004).

Another set of studies compared the estimatesfrom surveyswith calendar year and point-in-time
reference periods. In this case, however, we would expect to see differences in the estimates
because the definition of the uninsured is different. Specifically, the point-in-time design asks
about coverage on the day of theinterview, whilethe calendar year design asksabout coverageon
any day over the past year. In theory we should find more peoplewho have somekind of coverage
if we' re asking about any day throughout the year than we if we ask about one particular day of
theyear. The calendar year design, then, should result in more reports of coverage than the point-
in-time design, and hence we should see alower rate of uninsured in the calendar year design.
However, one study compared the CPS with the CTS, which employed avery similar designwith
the exception of reference period. After controlling for known differences between the surveys,
the study found the uninsured estimates to be virtually identical across the two surveys
(Rosenbach & Lewis, 1998). Though thiswas avery provocative study, it wasn't acompletely
‘clean’ comparison since it could not possibly control for all the many subtle design differences
across the two surveys.

3. Prior Research, Gaps and Agenda for Current Research

Given these variations in design features and estimates, and prior research, the objective of the
current research wasto assess what was known about dataquality and, based on that, to carve out
aresearch agendato further explore gapsin the research. Again dueto alack of comprehensive
recordsor any typeof ‘gold standard’ of truth regarding coverage, this assessment turned to three
general criteria. First was the extent to which the various designs had been evaluated and
pretested. More specifically, had there been any type of pretesting involving the respondent that
would indicate how well the respondent understood what was being asked? Did respondents have
the knowledge to answer in the level of detail requested, particularly when asked to report for
other household members? Second, had the survey questions been tested for validity? Finally, had
they been assessed for reliability?

Regarding the question of respondent comprehension and knowledge, for the CPS approach there
appeared to be no comprehensive cognitive testing on the overall series. Thisis probably duein
large part to the fact that the series was developed and implemented before such testing was
commonly available. In more recent years, however, there was some cognitive testing of two
guestions within the series — specifically the questions on the Children’s Health Insurance
Program (CHIP) and Medicaid. CHIP is arelatively new federal program, introduced in 1997,
designed to cover children from low-income familieswho earn too much to qualify for Medicaid.
Researchersfound that respondents had avery difficult time recognizing the CHIP program name
within the question series, and al so had troubl e distinguishing it from Medicaid. An unanticipated
but perhaps not surprising finding was that some respondents confused M edicare with Medicaid,
sometimes erroneously responding ‘yes' to the first plan type in the series because it sounded
similar to the actual plan they were covered by (Loomis, 2000). Researchers speculated that
context effects could affect estimates in large production surveys.
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There was also some cognitive research at the state level, in Massachusetts, on reporting of
government plans. That research showed that respondents found it somewhat difficult to report
whether they were covered, and that specifying the type of coverage they had was even more
challenging (Roman, 2002). The authors concluded that respondents with government insurance
generally do know they are covered, but if the questions on types of government coverage don’t
map on to their own perceptions of those plans, they say "no" to government insurance and end up
saying "yes' to something else -- often private coverage -- depending on the order of the
guestions. Asinthe CHIP/Medicaid research, these authors specul ated that context effects could

be important.

Regarding qualitative research on the alternative approach to measuring health insurance used by
NHIS —asking a2-part series, first about status and then source of coverage —there had been two
rounds of cognitivetesting, in 1995 and again in 2002. The results were similar in both tests: the
status question (covered or not) did not appear to pose mgor reporting problems but respondents
had trouble categorizing their coverage in the ‘source’ question (Beatty and Schechter, 1998;
Beatty et al, 2002).

Turning to validity and reliability, aliterature review in 2000 took on this question for one survey
in particular, the Behavioral Risk Factor Surveillance Survey, whichisstructured likethe NHIS.
Theauthorsfound no studieson reliability, and only one on validity. Results of the validity study
showed that the status question (covered or not covered) resulted in reasonably valid data, but
identifying particular source of coverage had poor validity (Nelson, 2001).

On the question of data quality, then, the literature seems to be pointing in the same direction:
respondents can report status without too much difficulty but sourceis much more proneto error.
Theresearch agendathat emerged based on existing evidence, then, included both qualitative and
quantitative work. Qualitative research involved departing from both the source-by-source
approach and the status-source approach and redesigning the series, taking into account
respondents’ difficulty in reporting source. Another qualitative study was to conduct cognitive
testing ‘from scratch’ on the CPS approach sinceit has never been done, even though the general
design is in common use. On the quantitative side, split ballot experiments were designed to
provide empirical data on suspected problem areas, such as reference period (calendar year vs.
point-in-time), household- vs. person-level design, and context effects (e.g.: sequencing of
Medicare and Medicaid items).

4. Current Research Findings

Following are highlights of findings produced under this general research agenda. First, with
regard to qualitative research on the basic design, given that prior research suggests that
respondents can answer status but have difficulty with the source, an alternative and perhaps more
respondent-friendly approach may beto use a“funneling” technique. This approach would first
ask aglobal, inclusive question about health insurance status, since that seemed unproblematic.
But then, rather than going straight to adetailed question about the particular type of coverage, it
would ask a very general question on the basic source of coverage, listing four categories: an
employer, direct-purchase, the government, or something el se. Then followup questionstailored
to each of these four general sources would be asked to tease out the necessary detail, such as
which type of government plan. Research along these lines was conducted in two phases of
cognitive testing — first in 2001 and again in 2003.
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Thefirst round was promising in terms of the general approach —asking respondentsto categorize
their plan into one of the four basic types of coverage. But the second stage — asking tailored
guestions designed to gather more detail on each of the genera sources — needed refinement
(Pascale, 2001). More work was conducted to better specify the questions on each of these four
paths and the funneling approach was tested again. The second round was much more promising,
turning up no major problems but a series of small, manageable problems. For example,
respondents who were employees of the federal government sometimes had difficulty choosing
between the ‘employer’ and ‘government’ from the list of four basic source categories. Probes
were built into the question, instructing interviewers to code this as employer-based coverage.
Furthermore, for respondents who chose the government astheir source, afollowup question was
asked to determineif this coverage wasrelated to employment through the government in any way
(versus public assistance) (Pascale, 2003). Thisredesigned serieswasthen adapted for computer-
assisted telephoneinterviewing (CATI) and experimental ly tested a ongside the CPS approachin
alarge-scalefield study, called the 2004 Questionnaire Design Eval uation Research Survey, with
roughly 1,000 cases per treatment. Results of that study are still pending. However, during
trainings and debriefings with interviewers, no serious problems emerged. Furthermore,
respondents were asked for their consent to link their survey data to administrative records, in
order to facilitate a subsequent validation study. Finally, asubset of interviewswastape recorded
for later behavior coding. These research projects are aso still pending. Regarding qualitative
work on the CPS, basic was cognitively testing was conducted in fall, 2004, and resultsfrom this
testing is also still pending.

On the quantitative side, a series of split-ballot experiments was conducted over the past few
years, beginning in 1999. The first experiment used the basic CPS design but experimentally
mani pul ated the househol d- and person-level design. Results showed that overall the person-level
design generated more reports of coverage than the household-level design, and thiswasdriven
entirely by more reports of job-based plansin the person-level treatment. Given that job-based
plans are by far the most prevalent plan type, higher reporting of this plan type would greatly
contribute to differencesin the overall uninsured rate. Differencesin reporting for the other plan
types were generally small and mixed; for some plan types the person-level generated more
coverage, and for other plan typesthe household-level design got morereports, and no differences
were significantly different for the overall sample. However, when the sample was divided into
‘small’ households (1-3 people) and ‘large’ households (4 people or more) there was an
interesting finding for Medicaid reporting. Among small households the person-level design
resulted in an estimate of 6.2% of household members covered by Medicaid, whilethe househol d-
level design estimate was almost twice that -- 11.5%, a statistically significant difference. This
could be evidence of respondent fatigue discussed earlier. That is, in the person-level design, once
respondents have listened to the entire series of eight questions for the first few people in the
household, they may tire of the series and fail to attend to or report for later people in the
household.

Results of the reference period experiment were consistent with prior research. In comparing
calendar year with current reference period, the calendar year design should, in theory, pick up
more reports of coverage since it’s offering a much longer time period in which to be covered.
Therefore the uninsured rate under the calendar year design should be lower than under the
current design. Resultsfrom the split-ball ot experiment, however, showed the uninsured rate to be
exactly the same across both designs— 12.0%. Thisreplicatesthe CPS/CT S comparison discussed
above, but offersmore‘ clean’ evidence since the experiment controlsfor all other survey design
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features and conditions (sampling method, interviewer training, mode, response rates, etc.).
Findings suggest that indeed there is some kind of measurement error associated with reference
period, since there should necessarily be a gap in the calendar year and current estimates of
uninsured. Aswith all studieslikethisthat lack sometype of validation source, however, itisnot
entirely clear which reference period design is the ‘culprit’. Given evidence from the survey
methods literature on memory decay over time, and the increased complexity of the calendar year
design (‘at any time during 2004 were you...” versus ‘areyou...’), it islikely that the calendar
year design is problematic.

Finally, on the issue of context effects, in the CPS source-by-source design, private plans are
asked first, followed by public plans, in the following order: job-based, directly-purchased,
coverage from someone outside the household, Medicare, Medicaid, SCHIP, military, and other
plans. In asplit-ballot experiment, this order was maintained for one treatment, and for the other
treatment the overall order was preserved but the M edicare/M edicaid order wasflipped. Thethree
types of private plans were still asked about first, but then the order was as follows: Medicaid,
SCHIP, Medicare, military and other plans. Results also showed no main effects for the overall
sample—specifically no evidence of Medicaid underreporting, which came as comforting newsto
those concerned with this type of measurement error. However, there was some evidence of
double-reporting; some respondents who were covered by Medicaid seemed to report that
coverage at both the Medicare and the Medicaid question. More specifically, among poor
households, there were more reports of dual coverage (being on both Medicaid and Medicare)
when Medicare was asked first than when Medicaid was asked first (Pascale, 2004). Thereare
many waysto interpret thisfinding. One possibility isthat observationsfrom cognitivetesting are
manifesting in the production data. That is, respondents covered by Medicaid who get their
coverage confused may mistakenly say ‘yes' to the Medicareitem, when it comesfirst, and then
also report their Medicaid coverage when that item is asked, resulting in overreporting of
Medicare and correct reporting of Medicaid.

5. Conclusions

Likeall fields of study, surveysand survey research are evolving. Techniquesfor designing good
guestionnaires are being refined over time, as are the methods used for evaluating the quality of
data they produce. In the case of health insurance measurement, standard instruments were
generally developed before pretesting methods such as cognitive testing were a routine part of
survey data production. The result is that there are now generally two paths of research. Oneis
post-hoc testing and eval uation of the most common instruments used to estimate the uninsured.
The other isto develop an instrument that takes full advantage of what is known from this post-
hoc analysisbut also incorporates more of the pretesting and eval uation methodol ogiesthat more
explicitly involve the respondent’ s perspective in the interview process.

The current research represents attemptsin thisdirection. Perhaps one of the most robust findings,
suggested by secondary data analysis and validated by a split-ballot experiment, is that thereis
some type of measurement error associated with the reference period. Qualitative research and a
validity study suggest that respondents can report on their status but have difficulty reporting
source under both the source-by-source design and the status-source design. Preliminary
qualitative evidence on aredesigned ‘ funneling’ approach suggests that respondents may have an
easier timereporting their coverage—at least in terms of broad categories. Pending studieson this
redesign will shed more light on its efficacy. Findings on the person- versus household-level
design were rather mixed. Until further research replicates the findings, it may be premature to
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conclude that the person-level design is superior. Qualitative and quantitative research on
ordering effects suggests that indeed there may be misreporting based on whether Medicaid or
Medicare is asked first, but the error may not be underreporting but overreporting.

Clearly there are still many unanswered questions on both the particulars of health insurance
measurement and the more general reporting issues surrounding it. The hopeisthat thisresearch
could serve as akind of ‘landscape’ of the issues to date by (1) pulling together what is known
about data quality of health insurance survey data (2) contributing some original findingsto the
debates

(3) generating new questions, and (4) suggesting fruitful avenuesfor futureresearch. Onthislast
point, this may involve studies that attempt to bring in a validation piece, such as record check
studies.
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