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Abstract. Medicare claims data have proven extraordinarily useful for the cost-effective examination of many
epidemiologic and health services research problems. However, their richness in utilization and health status
details is offset by a lack of social information. In this paper, we review a method to uniquely link husbands and
wives using only data already present in the Medicare claims, allowing the construction of couple-level health care
utilization histories. We compare the ability of this method to detect couples to married elderly couples identified
in the 1990 Census, and find that it detects at least 59% of couples overall, with only modest variation as a function
of the age or age-difference. There appears to be modestly lower detection of Black couples and those in coastal
states. We discuss how comparison groups of the widowed can be developed to study the effects of marriage and
bereavement on health care use and outcomes.
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1.

Introduction

Many models of decision-making suggest that the key locus for medical decisions is the
household, not the isolated individual. That is, individuals may make choices about health
care consumption and health production in the context of the particular family in which they
live, and in light of the competing demands and resources of other family members. It is
thus unsurprising that differences in morbidity and mortality as a function of marital status
are well-documented [10, 20, 22, 33]. In the most recent U.S. vital statistics, married men
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had an age-adjusted death rate of 1,212.6 per 100,000; widowed men had an age-adjusted
death rate of 2,556.9. Married women had an age-adjusted death rate of 662.2; widowed
women had an age-adjusted death rate of 1,463.6. These differences are three times as large
as the black-white mortality differentials [19].
Further, there are differences in the health care utilization patterns of the married and
the widowed across the spectrum of care. The married are more likely to take a number of
preventive medical steps, such as having a primary care doctor [37] and getting influenza
shots [34]. Married individuals have been shown to have shorter lengths of stay than the
widowed for at least some key diagnoses, such as diabetes mellitus and chronic obstructive
pulmonary disease [30]; they are also less likely to be readmitted or to die following CHF
admissions [5]. The married are more likely to chose definitive treatment when diagnosed
with cancer [16]. The importance of marital status to long-term care has often been highlighted [12, 13]. And the married receive better pain control at the end of life [1]. Indeed,
there is even the suggestion that marital status per se may strengthen the immune system [8].
However, research into these important differences in the health context has been limited
by the paucity of couple-level data. One of the most important new health surveys of the
last decade—the Health and Retirement Study (HRS/AHEAD)—was explicitly designed
to help remedy this deficit. But HRS/AHEAD is only one data source of somewhat limited
sample size; an active research agenda requires that other data sources be available.
The administrative data of the Health Care Financing Administration are a core tool of
health services research; we explored ways in which that data might be augmented to allow
couple-level analyses. Perhaps the greatest limitation of this data source is the paucity of
social information regarding enrollees, despite recent improvements in data quality [11,
21, 36]. Only age, race, and gender are directly available in the claims. Certain proxies
for income [3] and ethnicity [32, 41] are available, and extensive work has utilized the
geographic indicators in the claims to provide socioeconomic status indicators [9, 14, 15, 18,
28, 29]. However, basic information about the household—as opposed to the individual—
has in general been unavailable as there was no recognized way to link husbands and wives
together in the claims.
This need not necessarily be so. Two details of HCFA’s administrative records have long
been known by claims investigators: (1) that some individuals have a Health Insurance
Claim number (HIC) that indicates that they qualify for benefits as a spouse; and (2) that
individuals may use multiple HICs across their time in Medicare. However, each of these
details has an implication. First, the HICs indicating that a beneficiary is a spouse also
provide the unique identifier of that individual’s partner; fully one in three married husband
wife-pairs can be directly linked using this information alone. Moreover, a close reading
of the Medicare regulations suggested that the second detail resulted from individuals
switching HIC upon the death of a spouse. Beneficiaries may automatically switch from
codes indicating primary receipt of benefits to codes indicating receipt of benefits as a
surviving widow if the higher earning member of the couples dies first. In general among
the elderly, however, the higher earning member of a couple is the man, who is also typically
at least two years older than his wife, and also has lower life-expectancy at any given age.
Thus the conditions where, retrospectively, husbands and wives may be linked are likely to
be common.
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The technical details of the HCFA regulations and the possibility of these linkages have
been discussed previously [23, 24, 26]. However, that work demonstrated the feasibility
of this method only in a very small sample of husbands and wives who both used hospice
during 1993—hardly a demonstrative sample for the usefulness of these methods for health
service researchers in general. We have not previously explored the external validity of the
method for identifying couples. In this paper, we provide details on the first full-population
implementation of a method for linking married husbands and wives exclusively using
information regarding 32,000,000 people already available within the Medicare claims
data. Using the 1993 Medicare Denominator file of all individuals in Medicare in 1993,
regardless of whether or not they used medical services, we ask how many husbands and
wives can be directly linked. Then we use a six-year follow-up to allow some of members
of these elderly couples to die and their surviving partners to change HICs, thus indicating
their relationship. The longer the time interval between the time of the claims of interest
(in this case, 1993) and the moment research is conducted, the higher the ascertainment
would be. We then compare the number of couples we can detect and their characteristics
to the best national household data available, the weighted household-level sample of the
1990 Decennial Census Public Use Microdata Sample (PUMS). This afford an opportunity
to indirectly validate our method and describe the number of married couples who can
be identified in a number of demographic and geographic strata. After demonstrating the
representativeness of the couples who can be detected, we discuss the types of analyses that
can be carried out.
2.
2.1.

Methods
Linkage of couples in the Medicare data

The 1993 Denominator file (used here, although others could be used) contains basic identifying information on the entire Medicare population during 1993—that is, it contains
information on all individuals who were enrolled in Medicare at any point in 1993, regardless of whether or not they actually filed a claim. The enrolled population has been
previously shown to closely approximate the population of all Americans age 65 and above
[17, 25].
We obtained from HCFA the entire 1993 Denominator file comprising 38,212,735 records.
We also obtained a Vital Status file with mortality follow-up for the entire Medicare population through July 6, 1999, and a cross-reference file as of January 6, 1999. These mortality
and cross-reference files were the most recent available at the time of this particular data
request which is part of an ongoing research effort. The 1993 Denominator file contains
38,209,888 unique individuals, 32,180,588 of whom were at least age 65 as of January 1,
1993. Altogether, there were a total of 36,915,227 Health Insurance Claim numbers (HICs)
in the cross-reference file used by these individuals. Of those 65+ in the file, 10,110,008
died by our follow-up on July 6, 1999. (All further information is confined exclusively to
the 65 and above population unless explicitly stated. Additional married couples could be
detected within the claims by relaxing this restriction, although we did not do so here to
insure conservative comparisons with the PUMS.)
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We used these data sources to develop a list of all detectable husband-wife pairs alive as of
1993, where both were enrolled in Medicare at some point during that year. First we matched
individuals appearing in the 1993 Denominator file whose HICs shared a common Social
Security Number, but differed in their Beneficiary Identification Codes (BICs). To identify
additional couples, we surveyed the cross-reference files for any HICs sharing a common
Social Security Number, but differing in their BICs, and linked those couples together.
These couples will be primarily, but not exclusively, those couples in which the income
differential between the spouses was not sufficient to warrant either spouse to financially
benefit from becoming “dependent” when both were alive [23].
Here, to indirectly evaluate our method, we required that detected couples be of opposite
genders, that both partners be at least age 65 as of Jan. 1, 1993, that both partners reside in
the same ZIP code, and that both partners reside in the 50 United States or the District of
Columbia. For the calculation of all ages, we used completed years as of Jan. 1, 1993.
2.2.

Development of PUMS couples data

The Public Use Microdata Sample is a complex sample of the household-level records
enumerated from the 1990 U.S. Census. It provides detailed information about all inhabitants
of a household on Census Day, April 1, 1990. A 5% file is available that provides an overall
1 in 20 sample of these households, with detailed information. The sampling methods used
for the 1990 PUMS included over-sampling of various subpopulations. Household weights
were appropriately taken into account in these analyses.
We selected couples from all non-institutionalized households and sub-households. Couples were included if they indicated that they were married, living together, and were at
least 65 years of age on Census Day. We further required that the couples be living in the
50 states or the District of Columbia.
2.3.

Analytic methods

Simple descriptive comparisons are provided. There was no prior expectation of statistical
equivalence; given the enormous numbers involved in all the categories, even analytically
negligible differences would reach traditional levels of statistical significance. Therefore,
no formal hypothesis testing is provided. In the current paper we directly compare the total
number of married couples found in the HCFA data with the gold standard of the number
of such couples found in the PUMS, after appropriate weighting of the PUMS based on
the Census enumeration. We then repeat this simple comparison in a number of interesting
subsamples—that is, we compare the total number of people with characteristic X detected
to be married in the claims vs. total number of people with characteristic X known to be
married from the PUMS.
3.

Results

A total of 5,188,168 individuals (2,594,084 couples) could be linked directly in the 1993
Denominator file using direct linkage of primary and secondary recipients. Notably, a
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single primary beneficiary may have more than one dependent beneficiary (e.g. more than
one past spouse); this occurred 36,464 times. In this article, only the most recent marriage
was counted. Using the cross-reference file, we were able to link an additional 3,438,274
individuals (1,719,137 couples) who were both alive as of January 1, 1993. The total number
of detected couples was thus 4,313,221. After imposing age, geographic co-residence, and
U.S. residence restrictions, we detected 3,863,112 unique couples in the Medicare data.
The process of identifying couples in the PUMS is substantially more straightforward; after
reweighting for national representativeness, we identified 6,531,105 couples in the United
States who met our criteria. Thus, our apparent overall detection efficacy was 59.1%.
The age distribution of husbands and wives in elderly couples from the two data sets are
shown in figure 1. In both the HCFA and the PUMS data, there are “missing” men aged
65–68; that is, there are fewer men aged 65–68 than there are men aged 69–71 detected in
couples where both are at least age 65. This is consistent with the well-known tendency
of men to marry younger women. Among the oldest old, detection rates are quite high,
although the absolute numbers of individuals here are very low. There may be some modest
tendency to detect fewer couples with significant age differences; 56.4% of couples with
greater than 5 years age difference are detected, versus 59.9% of those with 5 years or less
of difference. We appear to detect 59.4% of White couples noted in the Census, 52.7% of
Black couples, and 61.3% of all interracial and “other racial” couples.
As shown in figure 2, there appears to be some systematic variation in detection efficacy
across the states. The median detection at a state level was 60.8%, with 8 states detecting
less than 55.8% (FL (lowest at 49.6%), RI (51.1%), NY (53.4%), HI, NJ, AZ, NC, SC) and
8 detecting more than 65.8% (AK, OH, IA, TX, WV, SD (68.1%), LA (71.2%), ND (highest
at 72.6%)). Both tails contain urban and rural states, southern and northern. However, the
central regions of the country have higher levels of detection than do the coasts. Cross
tabulations of the entire (married and unmarried) elderly Medicare population against the
Census-enumerated population suggests that overall Medicare enrollment shows a similar
pattern in state-to-state differences in Medicare enrollment. However, this appears to account
for only some of the variation. (data not shown) No states demonstrated substantial variation
in their profile of relative age detection efficacy from the others. (data not shown)
4.

Discussion

Overall, we are able to detect 59% of existing elderly married couples in the Medicare
claims, uniquely linking husbands to wives, without requiring any novel data collection.
Even if conclusions using them are limited strictly to the population enumerated, they apply
to a majority of the married elderly and therefore are likely to be of some interest. Moreover,
this rate of detection would rise if we examined 1993 couples in, say, 2003 rather than in 1999
as we did; prior work has estimated that detection efficacy could be as high as 80% given
a sufficiently long follow-up. In this paper, we have focused not merely on total detection
efficacy, but on the representativeness of those couples that can be detected at any given
point. A similar strategy has been used to justify the use of the National Cancer Institute’s
Surveillance, Epidemiology, and End Results (SEER) data to study national cancer trends
[35].
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Age distributions of men (top panel) and women (bottom panel).
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Geographic variation in fraction of couples detected.

Usefulness

Once a group of married individuals has been detected, what can be done with them?
Naturally, one could carry out simple within-group descriptive exercises; more interesting
studies require a comparison group in order to try to identify causal effects of marriage.
Those recipients of Medicare who are not matched to a spouse are a heterogeneous group of
married, single, divorced and widowed, and this group is of limited analytic value. However,
a very useful comparison group can be detected: the widowed. As such, at least two types of
studies can be carried out: those comparing the married to the widowed; and those looking
at the impact of transitions from marriage to widowhood. Since 74% of unmarried elderly
men are widowers, and 91% of unmarried elderly women are widows, this is likely to be
a very salient comparison group for analyses [38]. (A very select group of divorcees can
also be identified, by examining the unequated BICs for individuals receiving benefits as a
divorced spouse; however, this population needs to be better characterized in future work.)
Widowed individuals can be detected as follows. First, a cohort of interest is defined—say,
all Medicare recipients who had a myocardial infarction in 1993. This cohort is constructed
in the usual ways from the claims. Then HCFA data is probed as outlined above to see
if any spouses (having complementary HICs in 1993 or undergoing HIC changes in the
intervening years between diagnosis and analysis) are alive in 1993; this easily obtainable
data identifies some of the currently married. Then, HCFA data is probed to see if individuals
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having complementary HICs have ever been in HCFA—that is, if the complementary HICs
have ever received Medicare. Vital status follow-up is obtained on these matched spouses. If
they died before the patient’s date of myocardial infarction, then the patient is noted to be a
widow/er. By construction, all detected deceased spouses lived to be at least 65 and qualified
for Medicare—therefore they match the same administrative restrictions that permit the
detection of married couples, and are an appropriate unbiased comparison group. Confidence
in these marital status assignments is facilitated by the very low rates of remarriage among
the widowed elderly (In 1990, among the previously widowed, the annual rate was 1.7
marriages per 1,000 for elderly women, and 14.0 per 1,000 for elderly men; thus, it is
unlikely that more than a few percent of a widowed sample may have remarried [7]). We
have followed this strategy successfully to examine differences in hospital use between the
married and the widowed for initial treatment following diagnosis with a serious illness
[22].
A second approach to studying the impact of marriage on health looks within a cohort
of married individuals, and follows them forward. Over time, some of the spouses of the
cohort will die, providing leverage for analysis. This approach has been implemented in
longitudinal studies, such as the Panel Study on Income Dynamics [33] and the Longitudinal
Study of Aging [27]. In the claims, this is done as follows. A cohort of interest is defined
in the claims. The component of that cohort that can be matched to an individual spouse
is identified as married, as described above. This known-married cohort is then followed
longitudinally through the Medicare data. Vital status follow-up is obtained for all matched
spouses; thus the precise date on which a cohort member becomes a widow/er is rapidly
obtainable. The impact of the death of a spouse can then be studied; we have utilized this
strategy to study the way in which care delivered to the deceased spouse affects the mortality
of the surviving spouse [6].
Naturally, care needs to be taken in both these types of studies to control for the possible
endogeneity of the timing of spousal loss. Appropriate mechanisms from propensity scores
to instrumental variables permit causal analysis for many interesting questions.
4.2.

Understanding who is detected

Before implementing this approach to study the effects of marriage, particularly the differences between marriage and widowhood, it is worth reviewing exactly what sorts of
couples can be found in the claims. Given the origins of the identification codes used in
the claims, we knew we would detect couples in a nonrandom, albeit well-defined, way.
Couples will be detected while both are alive if they qualify for dependent spousal benefits.
This occurs if the sum of their two individual pensions is less than 1.5 times the larger of the
couple’s pensions; individual pensions are determined by a nonlinear function of earnings
and quarters worked. Couples will be detected after the death of the higher earning spouse
if the surviving spouse’s own work history entitled him or her to a smaller pension than
the higher earning spouse. The couples who cannot be detected by our method are of a few
types: (1) those where one member of the couple is not yet 65 (excluded from our analysis
by definition); (2) some of those where the higher earning spouse earned a pension less
than 1.5 as much over his/her lifetime than the lower earning spouse, and the lower earning
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spouse has died first; (3) those cases, similar to (2), where the higher earning spouse will
eventually die first, but has not yet done so. (Unfortunately, since the PUMS lacks mortality
follow-up, we cannot determine which of these classes each of the un-detected couples
occupies.) We have demonstrated that there are no obvious other lacunae—although there
is variation—in detection across the age spectrum, the spectrum of relative ages of the
members of the couple, or in the geographic distribution.
However, two features of the detectable population are worth commenting upon. First,
apparent detection rates become quite high among the oldest old, those greater than 85.
An explanation for this has been suggested—a failure to detect deaths in the HCFA data,
although this mechanism was suggested for widows and is less plausible for married couples
[25]. There are a number of other explanations possible, which are not mutually exclusive,
and among which the present data do not allow us to distinguish: (1) age under-reporting in
the Census; (2) under-enumeration of the oldest old by the Census; (3) age over-reporting to
HCFA (less likely given the documentation requirements); and (4) increased performance
of these methods. Second, there may be somewhat lower detection of African-American
couples, consistent with our preliminary expectations of the performance of the directlinkage method [23]; however, the significant limitations of the HCFA racial coding system,
and the use of different systems in HCFA data and in the Census, limit our ability to make
any strong statement [31].
4.3.

Limitations

This external validation study has important limitations. Most obviously, it is not a direct
validation against self-reported marital status. Moreover, because the design compares total
numbers in a class at the population-level, rather than at the matched individual-level, there
exists the technical possibility that different individuals indicated themselves to be married
in the Census than are noted to be married in the Medicare records [40]. However, as the
disbursement of real federal dollars are involved (marital benefits are always at least as
large as the benefits for widows), proof of marriage is required to qualify for the marital
benefits that result in the coding indicators that this method exploits. Moreover, an extensive
bureaucracy exists to minimize and prosecute fraud. Thus, those couples noted to be married
seem likely to represent true positives in the Medicare data.
Another issue is that the Medicare data may be contaminated by couples who are divorced.
Some of the members of these former couples may qualify for dependent spousal benefits,
although the restrictions are quite strenuous [23]. In order to inflate the estimates made here,
both members of these former couples would need to still be residing within the same ZIP
code. And, while fewer than 5.7% of the elderly are divorced [38], some of these former
couples may contribute to the overestimation of our detection efficacy. (Between 1 and 4%
of elderly couples may be cohabiting [2, 4]; an unknown number of them may have chosen
to indicate themselves as married in the Census, which would slightly bias our estimated
detection frequency down. This effect is likely trivial.)
The nonexistence of precisely contemporaneous sources also limits our results.
According to the U.S. Bureau of the Census, the over-65 population grew to 32,813,912
from 31,081,788, an increase of 5.57% between mid-1990 and mid-1993 [39]. Thus, our
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numerators are likely somewhat artificially inflated; regrettably, no more concurrent source
of national couple-level data is available, to our knowledge.
Finally, the detection efficacy depends on the length of follow-up used. Our results are
based on a 6-year follow-up. Scholars whose designs allow greater follow-up can expect
greater than 59% detection, while those needing to look at more recent data should expect
lower levels of detection. Similarly, in later cohorts with more women with incomes, fewer
couples may be detectable until one member of the couple dies—that is, there may be fewer
individuals qualifying for dependent spousal benefits.
4.4.

Conclusion

The method described in this paper allows scholars to conveniently build large samples
of longitudinal health care courses of both husbands and wives with a very low marginal
cost for increasing sample size. Samples of millions of couples could be developed with
individual-level data on morbidity and mortality. For both members of the couple, nearly
complete descriptions of their inpatient and outpatient health care utilization are available.
This method also allows passive, highly accurate determination of the date of death of each
member of the cohort, an essential task for any studies of the effect of widowhood [27]. As
long as the very real limitations of this exclusively claims-based detection algorithm are
understood, it seems to offer a useful tool to health services researchers. Moreover, even
if findings based on linked couples are believed to apply to only detected couples, such
findings may still be of substantial policy interest. After all, linked couples will account for
at least a majority of all elderly married couples in the United States. And linked couples can
be prospectively identified using existing data sources at near zero marginal cost, allowing
easy targeting of interventions to only the population in which findings have been strictly
demonstrated.
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