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Abstract

Mortality rates among black adults exceed thosshofe adults throughout much of the
life course. The differential is widest in younguétiood, then rates converge with
increasing age until a crossover occurs at oldes.dgata quality issues in survey-linked
mortality studies may hinder accurate estimatiothsf disparity, particularly if the
linkage of surveys to death records during mostdtitiow-up is less accurate for black
adults. This study assesses black-white differemct®e linkage of the 1986-2004
National Health Interview Survey to the NationalaireIndex through 2006. Match class
and match score (indicators of linkage qualityjetiby race, with blacks exhibiting less
certain matches than whites, particularly at ollgrs. Estimates of black-white mortality
differentials are sensitive to alternative linkagieria, with tightened linkage criteria
resulting in a more favorable mortality risk amdngcks relative to whites at older ages

and an earlier crossover age.
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Introduction

The black-white gap in U.S. mortality rates is waded enduring throughout
much of the life course as a result of lower scmio®mic status, residential segregation,
political underrepresentation, and institutionadd andividual-level discrimination
experienced by African Americans (Elo and Prest@®71 Geruso 2012; Hummer and
Chinn 2011; Rogers 1992; Williams and Sternthal@0mh 2011 life expectancy at birth
of non-Hispanic blacks was four years less thahdhaon-Hispanic whites (74.8 versus
78.8 years; Hoyert and Xu 2012). The differensalidest in young adulthood (with
black young adults exhibiting more than twice thertality risk of white young adults),
then rates converge with increasing age and aaves®ccurs at older ages, after which
African Americans exhibit a lower mortality ratehd two leading explanations for the
black-white mortality convergence and crossovehaterogeneity and data artifacts.
The heterogeneity hypothesis suggests that thehigbrtality among blacks in early life
removes frailer individuals, leaving a particularbpust black population at older ages.
When the mortality experience of older blacks isipared to that of older whites, who
have more frail individuals surviving to older agekler blacks will appear to have lower
mortality rates than whites due to the selectiveigal of a particularly robust subset of
black older adults (Manton and Stallard 1981; O#éeal. 1990).

The data artifact hypothesis posits that the guafithe data used to estimate
health and mortality disparities is poorer amoragks than among whites, thus biasing
estimates of black-white mortality differentialsulbh of this work has examined data
quality issues in vital statistics data. Estimatemortality risk using vital statistics data

may be particularly problematic for U.S. minoritygqulations given that racial and ethnic



identity is self-reported on the Census (the denator of death rate calculations) but
reported by a funeral director, coroner, or otH&cial on the death certificate (the
numerator of death rate calculations). Some aghits self-identify as African American
are recorded as white on their death certificatb\are versa (Rogers, Carrigan and
Kovar 1997). Researchers have also identified ageeporting on the death certificate
among older African Americans as a source of masortality differential estimates.
That is, older African Americans born in the edvigntieth century, before birth
registration was mandated in all states, may rgpothave reported for them) an age that
is higher than their true age. Preston et al. (1 8@&tched a sample of death certificates
for older African Americans to their U.S. censuse$900, 1910, and 1920 to show that
the ages at death reported on death certificagesften too low. After adjusting for age
misstatement, Preston and colleagues observedrhigrgality rates among African
Americans such that the “black-white mortality oger” was no longer observed.
Rosenberg and colleagues (1999) found that, withdjutstment, official death rates for
African Americans are biased due to age misstatear@hrace misclassification, as well
as Census under-coverage. Regarding the Censwedi@opulation estimates that
constitute the denominator of mortality rates, édn Americans have historically been
undercounted in U.S. Censuses (Anderson and Figri8&9; Robinson, West and
Adlakha 2002) including in the 2010 Census (Mulé2)Qthus biasing downward the
denominator in the calculation of mortality rates lhlack adults.

The mortality crossover is also found when usinyeytlinked mortality data,
such as the National Health Interview Survey Linkéaftality Files (NHIS-LMF) and

National Longitudinal Mortality Study (NLMS), whichvoid the issues of racial/ethnic



misclassification and age misreporting found irmh#tatistics data. Survey-linked
mortality data consisting of social surveys linkedleath records maintained by the
National Death Index (NDI) do not suffer from timgmerator-denominator discordance
issue since the race self-reported or reporteddn/r@sident on the survey is used to
identify the race of the individual during mortglfollow-up. Additionally, age is self-
reported on the survey then carried forward tdtithe of death rather than relying on the
age at death reported on the death certificateerGilie strengths of survey-linked
mortality data sources, they are a popular toob&sessing racial disparities in mortality
risk (Eberstein, Nam and Heyman 2008; Hummer, Beima and Rogers 2004; Masters
2012; Preston et al. 1996; Rogers, Hummer and Na0;Stewart 2008). They are
particularly helpful in the study of racial heaftisparities since high-quality measures of
socioeconomic status and health behaviors, possibtdhanisms linking race/ethnicity to
health, are included, whereas they are absentVitaihstatistics data.

Despite the strengths of linked-survey mortalitjegdats, they also have an
important limitation: differential rates of linkadpy subpopulation, particularly racial
minority groups and older adults. Yet, the degoeehich record linkage differs by race,
age, and gender and the impact of such differemicesortality estimates are uncertain.
The overall NHIS-LMF data have been determinedetdighly accurate in
distinguishing true death (and survivor) matches fatse death (and survivor) matches.
A calibration study estimated that 98.5% of resportsl were correctly classified as alive
or dead at the end of the follow-up period (NCH$i¢@fof Analysis and Epidemiology
2009). However, few studies have assessed whetberd linkage differs by race, and

they suggest that the magnitude and even the aineat racial/ethnic mortality



differences vary when alternative match critermased. For instance, Liao et al. (1998)
used an early release of the NHIS-NDI dataset éoremxe the impact of using more
liberal or conservative matching standards relativine NCHS-recommended criteria on
observed death rates and rate ratios by race/@thiibey found that mortality rates of
non-Hispanic blacks and Hispanics relative to naspEnic whites vary when alternative
matching criteria are used. In a recent study ugirgl989-2000 NHIS linked to NDI
death records through 2002, Lariscy (2011) showatllinkage among Hispanic
decedents (particularly those who are foreign-b@hgss certain than among U.S.-born
non-Hispanic whites and that the hazard ratio ofigm-born Hispanics relative to non-
Hispanic whites are sensitive to alternative magluriteria at ages 25-64 years but
robust at older adult ages.

Differential record linkage among black and whitiléss could occur for a
number of reasons. First, African Americans areanidely than whites to misreport
their age on social surveys. Older African Amergaorn in the early twentieth century,
many of whom were born in the rural Southeast, n@yhave had a birth certificate filed
at the time of birth that accurately reports ddtbidh. Age misstatement generally
biases mortality estimates among older African Aozars downward relative to whites
(Preston, Elo and Stewart 1999). Second, race mayifreported on either record (most
likely on the death certificate). On social survesgse is self-reported or reported by a
coresident proxy whereas on death certificates isaported by a funeral director,
coroner, or other official who may not record tleng race with which the respondent
self-identified. Since race is one of the itemsdugelink the NHIS and the NDI, racial

discordance on the two records could lead to fdksetification of a decedent as



surviving. Other researchers have shown that racastonally does not match between
surveys and death records (Rogers et al. 1997ieSBidgot and Johnson 1992). Third,
racial differences in refusal or inability to cartly report social security number (SSN)
could reduce linkage quality since SSN is the mogfue of the matching items and is
best able to distinguish true matches from falsteches. Among female NHIS
respondents, SSN was missing for only 15% of tl&6Xample but increased to 67% of
respondents by 2004, the last year of the curréiSNNDI linkage. The decline in SSN
reporting over time is comparable among malesSI$ missing for a greater
proportion of African Americans than whites, theklige quality may be poorer among

African Americans than among whites (Curb et aB3)9

Research Questions
Given the data quality issues of linked-survey @dst data raised by previous
research, this study assesses black-white diffegeimcthe linkage of the 1986-2004
National Health Interview Survey (NHIS) to 1986-B09DI death records as well as
whether estimates of black-white mortality diffetials are sensitive to such linkage
differences. Analyses are guided by the followiegearch questions:
1. Do record linkage indicators (match class and matdhe) differ by race?
2. Do race differences in match score differ by age2(-year groups) among
decedents?
3. Is the black-white mortality differential sensitite modification of class-specific
match score cut-points?
4. Does the age at which black and white mortalitgsatross over vary when

alternative matching criteria are used?



Addressing these research questions is vital fimaing accurate black-white mortality
differentials. First, the demographic and publialtteresearch communities would
benefit greatly from gaining a better understandinhthe strengths and limitations of the
NHIS-LMF, one of the most commonly used data saifoe studying social
determinants of U.S. population health and healtpatities. Second, by examining the
NHIS-NDI matching process, | assess the sensitofityne linkage process when
alternative match criteria are applied. This typdata quality evaluation is important
since refusal to report personally identifiableommhation (particularly SSN) by NHIS
respondents has increased across years of dagatawil Finally, if black-white

mortality differentials are found to be relativelgnsitive to alternative match criteria for
certain race, age, and gender subgroups, thisnfeilm NHIS-LMF data users to

exercise caution when interpreting results foripalar subgroups.

Methods
Data

This study uses the 1986-2006 NHIS-LMF. The NHI& sratified, probabilistic
survey of the U.S. non-institutionalized populatitirhas been conducted annually since
1957, allowing for multiple cross-sections to bergeel to monitor health trends over
time and to compile data with large samples of gjgesubpopulations, such as
racial/ethnic minority groups. For years 1986 fardyadCHS has linked the NHIS to
NDI records to allow researchers to prospectivellpiv-up on the vital status of
respondents until 2006. NHIS records are probaiciily linked to NDI death records
based on correspondence between twelve items listaath data sources: SSN, first

name, middle initial, last name, birth month, by, birth year, state of birth, state of



residence, sex, race, and marital status (see NOffi& of Analysis and Epidemiology
2010 for expanded explanation of linkage methodglogHIS records must meet one of
three combinations of personal identifiers to bgilelle for linkage. The NDI first
identifies potential matches based on seven aitaxviolving combinations of SSN, first
and last name, middle initial, and date of birtheffi, an algorithm assigns match scores
to each potential match to distinguish true matdrera false matches. Match scores are
the sum of weights assigned to each of the itemsloch records are matched. If the
items agree for the potential match, the weiglpbisitive; disagreement yields a negative
weight. A higher match score indicates more iterasciing between the survey and the
death record. Potential matches are then placedim of five mutually exclusive
classes, based on the items on which they agreppoRdents placed into Class 1 are
considered dead and respondents placed into Classdonsidered surviving. For
Classes 2, 3, and 4, different match score cuttpaire used to ascertain vital status. The
match score cut-points set by NCHS are 47 for Qag$ for Class 3, and 40 for Class
4; respondents with a score greater than or equhkir class’s cut-point are considered
deceased (National Center for Health StatisticB520hese match score cut-points were
chosen during the NHANES | Epidemiologic Follow-Sfudy (NHEFS) to maximize
correct identification of true matches while sinankously minimizing false matches
(NCHS Office of Analysis and Epidemiology 2009).Ww#ver, such cut-points may not
be most suitable among subpopulations within tha get. Ideally, all true survivors
would have low match score values and be placedciass 5 and all true decedents

would have high match score values and be pladectiass 1. However, all five classes



and the entire score distribution are populateti wétses having varying degrees of

certainty.

Measures

Race is measured as non-Hispanic black and norahiisgvhite. Respondents
who identify as Hispanic or as a race other thaclkbr white are excluded from the
study. Although mortality estimates of racial/ethminority groups other than blacks,
such as Asians/Pacific Islanders, Hispanics, anégan Indians/Alaska Natives, are
also affected by data quality issues (Arias e2@08; Lariscy 2011; Sorlie et al. 1992),
the number of deaths in the NHIS-LMF for some @St groups is too small for reliable
mortality estimates. Additionally, black-white mality inequality is a critical U.S.
population phenomenon that warrants specific atient

Females experience a lower risk of mortality relatio males throughout the life
course, and the female advantage in life expectahbyth is wider among blacks
relative to whites (Minifio et al. 2011). AdditiohalCurb and colleagues (1985) found
that deaths records among females were less liddg located in the NDI than among
males. Thus, all analyses are stratified by seantt®ation of match quality by age (in
20-year age groups) reveals if record linkage tebat particular ages of the life course.
The black-white mortality gap has been shown tpdmticularly wide in early adulthood,
converge throughout middle-age, and cross-over grttanoldest-old (generally shown
to occur at about age 85 or 90; Minifio et al. 20ff1differential record linkage by race
is particularly problematic at select ages, it danias estimates of black-white mortality

differentials.



Analytic Approach

Descriptive analyses involve calculating match<ldistribution, mean match
class, and mean match score for non-Hispanic tdadkwhite females and males,
presented separately for NCHS-identified decedamdssurvivors. | then examine mean
score among decedents for black and white femal@sreles within 20-year age groups
(25-44, 45-64, 65-84, 85+). | use survey proced8teRVEYPROC FREQ and
SURVEYPROC MEANS in SAS 9.3 to estimate Taylor #ineed standard errors that
account for the complex sampling design used by\NHES. Next, | fit Poisson regression
models with a log link function to the data to shihw rate ratios of mortality risk for
non-Hispanic blacks relative to non-Hispanic whitegng NCHS-recommended (based
on the NHEFS calibration study), relaxed (classzBjgescore cut-points are decreased
by 5 points), and tightened (class-specific scatepoints are increased by 5 points)
match criteria for the same 20-year age groupsritbestabove in order to demonstrate if
the black-white mortality differential is robust¢banges in matching criteria throughout
the life course. Poisson models allow examinationlteether individuals have survived
or died, as well as the timing of death. The quaxtel year of the survey, the quarter and
year of death (if applicable), and the end poirfotibw-up are all known, so that the
model can accurately account for the duration glsyre until death or right censoring
(i.e., the end of the follow-up period). A 5-posttift in class-specific score cut-points is
more subtle than the shifts by Liao et al. (1998) s comparable to the 4-point band
used by NCHS staff in a sensitivity demonstratisimg the entire NHIS-LMF sample
(National Center for Health Statistics, 2005). Teghing and relaxing can be considered

conservative and liberal standards, respectivglyythich vital status is ascertained. Vital
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status of Class 1 and Class 5 respondents doehange in the sensitivity analyses as
their classes do not have cut-points; all Classafiches are considered deaths whereas all
Class 5 matches are considered survivors.

In the final analytic step, | calculate log mortyaliates using single year of age to
determine whether the age of black-white mortadiyssover for males and females
varies when the class-specific match score cuttpaire relaxed and tightened. Unlike
the public-use NHIS-LMF data which truncate ag84at for select years, the special
request file used for this study allows observabbmortality among the oldest old, at
the ages where black and white mortality rates grieplly cross over.

All analyses are weighted using the NHIS-LMF wegghthich adjust for
ineligible respondents, to represent the non-ustihalized U.S. population.
Respondents who are ineligible for linkage are wketl from analyses. Figure 1
indicates that linkage eligibility has decreasedrdime and that a greater proportion of
black respondents than white respondents are iblifpr mortality follow-up after year
1997. NHIS-LMF users should note this black-whiféedence in eligibility as an
additional level of differential data quality sinaggreater proportion of ineligible black
adults are excluded from vital status follow-up.afyses were conducted in Census
Research Data Centers because the variaiates class andmatch score are restricted-

use variables of the NHIS-LMF.

Results
Table 1 shows class distribution, mean class, aeahnscore for non-Hispanic
black and white females and males, presented depafar NCHS-identified deaths and

survivors. The top panel describes racial diffeesnio class and score among
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respondents identified as having died during follqev Recall that among deaths, a high
score and placement into class 1 indicate bettéchraa. For both male and female
decedents, whites have a higher mean score, bdiftaeence is only significant among
males. For class, a greater proportion of whitdhgethan black deaths are placed into
class 1 and a greater proportion of black deaths white deaths are placed into classes
2-4, which are characterized as less certain deathhes.

The bottom panel of Table 1 examines mean scorgslass distribution among
respondents identified as having survived the wligp period. Among survivors, the
best non-matches have a low mean score and aedgl#o class 5. Mean score among
survivors is somewhat challenging to interpret siacore is truncated at O and about
70% of survivors have a score of 0. But it's infatmae for comparison, and black
survivors have higher scores than their white ceatrts and are also less likely to be
placed into class 5, showing that, as with deadlesitification of black adults as
surviving the follow-up period is generally lesstae than white adults.

After establishing that linkages are more certanoag black adults than among
white adults, | then examine the age patternsafibivhite differential record linkage.
Table 2 examines mean score among decedents & dohal white females and males
within 20-year age groups (25-44, 45-64, 65-84,)8beonduct significance tests (with
95% confidence intervals) to determine within whage groups the average match score
of non-Hispanic black adults is statistically difat from the average score of non-
Hispanic whites. | only examine match score andmatich class here given that the two
linkage indicators are highly correlated among deags (r = -.96). | find that mean score

among black decedents is significantly lower tHamrhean score among white decedents
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for all sex and 20-year age groups except for femab-44. Note also that mean score
decreases with age for all groups, but this deeresasteeper among blacks than among
whites such that the black-white gap in score andeaihs increases after age 45. Note
also that the black-white gap in mean match scoreng decedents is wider for males
than for females for each age group and that tigesa black-white gap is among young
males.

Since record linkage is more certain among whitdtadhan among black adults,
and many matches for both race groups have scaresveoncentrated near the score
cut-points, | want to see if black-white mortaldifferentials are sensitive to
modification of the score cut-points. Table 3 sholesrate ratios of black mortality risk
relative to white mortality risk using NCHS-recommaed cut-points. Then, for
respondents whose matches are assigned to clasieand 4, the class-specific cut-
points are tightened (increased by 5 points) alekee (decreased by 5 points) to see
whether the hazard ratios increase, decreasemaimeconstant. Matches in class 1
remain deaths and matches in class 5 remain susyilbat some matches in classes 2-4
will change vital status. Relaxing represents aenenient criterion for determining a
match and increases the total number of death e items have to match between
the survey and death record for a respondent tmbsidered as dying during follow-up.
Tightening represents a more stringent criteriardftermining a match and reduces the
total number of deaths since matches now have tomee more items to be considered
a death. I find that relative risk ratios of blanbrtality risk relative to white mortality
risk are not sensitive to relaxing the cut-poithey are roughly equal to the relative risk

ratios when NCHS-recommended cut-points are usgtitdning, however, leads to
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significantly lower relative risk ratios than whBICHS cut-points are used for females
ages 65+ and for males 65-84. This finding fitdwather research that suggests black-
white mortality differences in later life may bdlirenced by lower data quality among
older African Americans relative to older white &du

Finally, in Table 4 | investigate whether the agblack-white mortality
crossover is sensitive to relaxing and tightenhrggcore cut-points. Recall that the
black-white mortality crossover involves black adwgxperiencing a greater mortality
rate than whites in younger adult ages, but tresrabnverge across the life course, and
at a certain advanced age, the black and whiteatitgrtates cross over such that from
that age forward, blacks have a lower mortalite ralative to whites. | find that the age
at crossover is 84 for females and 87 for maleswthe NCHS-recommended cut-points
are used. | find that relaxing does not changetbssover age at all. But when | tighten
cut-points the crossover occurs atearlier age: 82 for females and 85 for males, two

years earlier than when the NCHS cut-points ard.use

Discussion

Research on racial disparities in adult mortdidye clearly established greater
mortality risk among African Americans relativevinites throughout much of the life
course. Yet, the accuracy of such estimates, pdatly at the oldest ages, is
compromised by data quality issues. While biaseage-specific mortality estimates are
well-documented in official death rates composededdth certificate counts in the
numerator and Census estimates in the denomirtaéoissues of differential record
linkage by race in survey-linked mortality data is@s$ have received less attention to

date. This study addresses whether record linkeagearer among African Americans
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relative to whites as well as whether estimatenaoftality differentials vary when
alternative matching criteria are used.

To address my research questions, | found thatddidage differs by race.
Black adults have lower linkage quality than wiatkilts among both females and males.
Black decedents have lower mean match scores arldsar likely to be classified in class
1 (i.e., near exact match) relative to whites,c¢ating that record linkage is less certain
among black decedents relative to their white ceparts. Conversely, Black survivors
have higher match scores and are less likely @dssified in class 5 relative to whites,
indicating that record linkage is less certain agblack survivors relative to white
survivors. The black-white gap in mean match semneng decedents increases with age
from middle adulthood on, although young men ase aharacterized by the widest gap
in score among decedents of any sex and age dtasipvorth noting that while data
quality among whites is generally more reliablentaanong blacks (Curb et al. 1985;
Hill, Preston and Rosenwaike 2000), there is atifirge proportion of white respondents
in the match score range and classes characters&zedcertain and the match score
among non-Hispanic white decedents decreases gethiradicating a decline in linkage
quality. Thus, strategies should be implementetlithprove linkage quality for all
NHIS-LMF respondents, but with a particular objeetof improving linkage among
minority respondents.

Next, | assessed whether black-white mortalityeddhtials are sensitive to
relaxing and tightening of score cut-points. Resptbvide mixed evidence regarding
sensitivity to alternative linkage criteria. Relagicut-points among black adults did not

affect mortality rate ratios or age at black-whmtertality crossover. Tightening cut-
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points on the other hand results in a lower crossage (of about 2 years) and
significantly lower relative risk among black womeshative white women at ages 65+
and among black men relative to white men ages465-8

Most studies concerned with data quality issuesvdstimating mortality risk
among African Americans have focused on issudseaplidest ages, particularly age
misreporting. However, my analyses indicate thééedintial record linkage is not just a
problem among older adults, but also occurs amoogger adults. Young adulthood is
characterized by few deaths relative to older aalggts, the widest black-white mortality
gap throughout the life course (on the order ab-2), reasonably good overall record
linkage, a narrow black-white gap in mean matchiesamnong female decedents but a
particularly wide gap among male decedents, ardradios robust to use of alternative
linkage criteria (i.e., relaxing and tighteningatdiss-specific score cut-points). Older
adulthood is the stage of the life course wheretmeaths occur, the black-white
mortality gap converges then crosses over, overedird linkage is poor, the gap in
black-white mean match score among decedents esstyidnd black-white relative risk
ratios are sensitive to tightening (but not relgyiaf class-specific score cut-points.
These findings regarding sensitivity of death rates to tightening only among older
adults contrasts with those of Lariscy (2011), vidtnand that hazard ratios of foreign-
born Hispanics relative to whites were sensitivbdth relaxing and tightening at ages
25-64 (including an erasure of the Hispanic madsgtaldvantage when criteria were
relaxed among adults 45-64 years), but robusttéoreadtive criteria at ages 65+.

These results provide evidence that black-whitetahity convergence and

crossover is not a data artifact as has been siggbleg others, most notably Preston and
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colleagues (1996), who suggested that adjustingdorer data quality among black
older adults relative to white older adults elinteththe crossover. Lynch, Brown, and
Harmsen (2003) found that after adjusting for dptality issues, the crossover continued
but occurred at a later age than found using usséefjudata. My sensitivity analyses
show that the age at which the black-white mostaibssover occurs does not change
when match score cut-points are relaxed (libeitdrea) and decreases by two years for
both males and females when cut-points are tighdtécmnservative criteria), relative to
the crossover age when NCHS-recommended criteziased. My finding that adjusting
the data actually decreases the crossover agailarsio a finding by Masters (2012), in
which NHIS-LMF respondents with characteristicsoassted with poorer linkage were
excluded. In my analysis, | keep those respondauitgeclassify the vital status of some
with score values near to the class-specific cuttpdlote that relaxing and tightening do
not represent adjustment per se, but rather asatisgty analyses to determine whether
mortality rate ratios vary when the NCHS-recommeinci#eria are relaxed (a more
lenient criteria) and tightened (a more stringeiteda).

My results using the NHIS linked to the NDI has lrogtions for other survey-
linked mortality data sources. Because the HealthRetirement Survey (HRS) is a
longitudinal study, it performs both passive linkand active follow-up (Tracker File) to
determine vital status of respondents, so evdanis are inaccurate or missing on both
records and probabilistic linkage is poor, the HiRS8f could still accurately ascertain
vital status by contacting the respondent or a oékin. The General Social Survey has
recently been linked to the NDI and potentially Icblbe an important asset to mortality

researchers given that it contains many socioecandrehavioral, and social stress and
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support variables that influence absolute andiwgahortality risk. However, the GSS
does not record SSN, which is the only completelgue item used to match records.
Other items such as date of birth and name arentotly unique, that is, multiple
survey respondents can share the same name amddtiet Thus, the quality of linkages
in the GSS-NDI data is likely lower than in the NBHLMF and other survey-linked data

since SSN is the gold standard of unique idensfier

Limitations

There are a few important limitations to this stuiiyst, | only examine black and
white adults, but differential linkage is a probléon other groups. For instance, Lariscy
(2011) found that relaxing and tightening cut-psidtamatically changed hazard ratios
of foreign-born Hispanics relative to non-Hispawigites. Mortality risk among foreign-
born Hispanics is not significantly different fraimat of whites under the NCHS-
recommended cut-points, but Hispanic immigrantssageificantly disadvantaged under
the relaxed criteria and significantly advantagedar the tightened criteria. So mortality
estimates of some other racial/ethnic groups arehmrmore sensitive to relaxing and
tightening than among black adults. Researchers exescise caution when interpreting
mortality estimates for some racial/ethnic minogtgups calculated from survey-linked
mortality data since the limited evidence availahlggests that their data quality is lower
relative to non-Hispanic whites. Also, while 1 fitidlat surveys and death records match
on fewer items among blacks than among whitespitdmow which items are
responsible. This special request file of the NHNSF includes match score and match
class but not the personal identifiers reporte®biS surveys and death records to

maximize data access while protecting the confidétyt of NHIS respondents (Lochner
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et al. 2008). Therefore, | do not examine the eitants responsible for yielding
differential match score and match class distrdngi Ineligibility and fewer items and
less unique items for linkage have become veryasrissues. NHIS participants’ refusal
to report SSN is likely bears responsibility fodueed match quality in the NHIS-LMF.
One solution recently implemented by NHIS dataesttdrs is to request fewer digits of
respondents’ SSN (i.e., the last four digits rathan all nine; Sayer and Cox 2003).
Another strategy to improve record linkage betwgenNHIS and NDI among
subpopulations could involve active follow-up oéthotential matches with scores
closest to their class’s cut-point (i.e., reconthetrespondent or contact the next of kin)
rather than relying solely on passive follow-upotigh NDI record linkage. While active
follow-up of the entire NHIS-LMF sample would beopibitively difficult given its size,
active follow-up of the small subset of cases @rted nearest to the class-specific cut-
points may be reasonable. Another strategy coulmhlb¢her calibration study similar to
the original NHEFS I, but with an emphasis on mityairespondents and other vulnerable

populations characterized by both poorer data tyuatid worse health outcomes.

Conclusions

Survey-linked mortality data offer unique oppoitigs for studying black-white
mortality differentials, given their large numbérxack and white respondents who die
during follow-up, self-reports of race and ethnicdetailed measurement of other
sociodemographic characteristics that confoundatdaalth disparities, and ongoing data
collection. However, differential record linkage yaias mortality estimates in ways that
are not yet well documented and understood. Tlesgarchers must acknowledge both

the strengths and weaknesses of this form of datcise caution when interpreting
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mortality estimates for smaller racial/ethnic mitygroups characterized by data quality
concerns, and pursue additional research that esp@amthis study’s findings to further
document whether racial/ethnic groups experiendaeaed data quality issues and how

these issues impact estimates of racial/ethniawlrinequalities.
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Table 1. Match class and match score distributignsace and sex

Female Male
Black White Black White

NCHS-identified deaths 13,254 68,992 12,040 68,266
Class (%)

1 55.65 (54.52-56.79) 64.19 (63.57-64.80) 5958313-60.82) 71.40 (70.77-72.04)

2 17.52 (16.61-18.43) 13.41 (13.02-13.79) 1218924-13.53) 8.00 (7.77-8.23)

3 22.79 (21.76-23.82)  20.17 (19.60-20.74) 2321004-24.33)  18.49 (17.92-19.05)

4 4.04 (3.66-4.42) 2.24 (2.11-2.37) 4.45 (4.020% 2.11 (1.97-2.25)
Mean class 1.75 (1.73-1.78) 1.60 (1.59-1.62) 117801.75) 1.51 (1.50-1.53)
Mean score 79.24 (78.82-79.65) 79.63 (79.39-79.88) 79.19 (78.68-79.71) 81.73 (81.50-81.97)
NCHS-identified survivors 72,609 368,884 48,089 322
Class (%)

2 0.06 (0.04-0.07) 0.05 (0.04-0.06) 0.11 (0.5 0.06(0.05-0.06)

3 0.22 (0.19-0.26) 0.20 (0.19-0.22) 0.56 (0.434D 0.31 (0.29-0.33)

4 19.19 (18.75-19.64) 11.75(11.55-11.95) 282P256-23.68) 13.76 (13.52-13.99)

5 80.53 (80.08-80.97) 88.00 (87.79-88.20) 7Q§75164-76.77) 85.88 (85.64-86.12)
Mean class 4.80 (4.80-4.81) 4.87 (4.87-4.88) A47TB4.76) 4.85 (4.85-4.86)
Mean score 2.91 (2.84-2.99) 1.72 (1.68-1.75) 3.86 (3.75-3.97) 2.14 (2.09-2.18)

Source: 1986-2006 National Health Interview Surivieyked Mortality Files

Note: NCHS = National Center for Health Statistideans and percentages are weighted and countsiamghted. 95%

confidence intervals are listed with means andgregeges.
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Table 2. Black-white differences in mean match s@nong decedents

Females Males
white mean — white mean —

Age Black White black mean Black White black mean

25-44 84.21 85.65 1.44 80.08 83.48 3.40*
(83.25-85.17) (85.05-86.25) (79.02-81.14) (82.9833

45-64 81.9 83.32 1.42* 80.27 82.57 2.30*
(81.24-82.55) (82.98-83.67) (79.50-81.04) (82.2B8p

65-84 77.15 78.73 1.58* 78.98 81.43 2.45*
(76.66-77.63) (78.47-79.00) (78.46-79.50) (81.2(68)

85+ 72.51 74.42 1.91* 76.26 79.60 3.34*

(71.42-73.61)

(74.00-74.84)

(74.73-77.78)

(79.08-80.11)

Source: 1986-2006 National Health Interview Suriveked Mortality Files
Note: * indicates a significant black-white diffee® in mean match score at p < .05. Age is detedriy age at death

rather than age at interview. 95% confidence irtisrare listed below mean scores.
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Table 3. Relative risk ratios for the associatiebneen race and mortality using three linkage réaite

Females Males
Age Relaxed NCHS cut-points Tightened Relaxed NCHS cut-points Tightened
25-44 2.01 1.96 1.87 2.04 2.00 1.88
(1.89-2.14) (1.84-2.09) (1.76-2.00) (1.93-2.15) 9(12.11) (1.78-1.99)
45-64 1.52 1.51 1.45 1.56 1.56 1.48
(1.46-1.58) (1.45-1.57) (1.40-1.51) (1.51-1.62) 5(011.62) (1.43-1.54)
65-84 1.09 1.10 1.00 1.15 1.15 1.06
(1.06-1.13) (1.06-1.13) (0.97-1.03) (1.11-1.19) 1211.19) (1.02-1.09)
85+ 0.83 0.84 0.67 0.88 0.87 0.71
(0.77-0.90) (0.77-0.90) (0.61-0.72) (0.79-0.99) 7790.98) (0.63-0.80)
Deaths 82,314 82,246 81,588 80,352 80,306 79,717
Person-years 7,040,357 7,040,865 7,045,883 6,006,190 6,006,538 6,011,027

Source: 1986-2006 National Health Interview Suriveked Mortality Files

Note: NCHS = National Center for Health Statisti€elaxed” indicates class-specific score cut-poare decreased by 5
points, “Tightened” indicates class-specific satuepoints are increased by 5 points. Non-Hispaitiites are the
reference group in the age-specific relative raios. 95% confidence intervals are listed belowatiee risk ratios.
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Table 4. Age at crossover using three linkage reaite

Linkage criteria Females Males
Relaxed 84 87
NCHS cut-points 84 87
Tightened 82 85

Source: 1986-2006 National Health Interview Surkeked Mortality Files
Note: NCHS = National Center for Health Statistit®laxed” indicates class-specific

score cut-points are decreased by 5 points, “Tiggdgindicates class-specific score cut-
points are increased by 5 points.
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Figure 1. Black-white differences in linkage eligjtly (sex-combined data)
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