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Caucasian Americans. Most demographers have ascribed this crossover pattern to one of two
main hypotheses: one, the idea of “selective survival” (Olshanky, 1995, p. 583); and two, the
idea that the data are faulty (Olshanksy, 1995). However, other explanations also have been
offered: that the crossover effect is related to biological factors (Corti, 1999); that it is a quirk of
statistics and differential mortality rates (Liu, 1995); or is rooted in socioeconomic factors (Liang
et al, 2002). Below, | briefly review these hypotheses. Because the heterogeneity hypothesis
incorporates arguments from the statistical artifact, cohort/environmental effect, and

biological/genetic effect arguments, | did not cover it separately below.

Figure 5. Illustration of the Crossover Effect for the U.S. Medicare-enrolled
Population Born 1895-1899

Source: Center for Medicare and Medicaid Services
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Age Misreporting?

Most literature on the crossover effect indicates that this effect is at least distorted by age
misreporting, if not the primary or sole cause. The proportion of the variance of this factor on the
data quality is an ongoing debate. On one side, the “minimalists” argue that age misreporting
has a minimal effect on the data. Lynch et al. (2003) argued that, when the mortality data were
adjusted for age misreporting, the crossover effect only moved upward two years (from age 79 to
81) and that most of the causation must lie elsewhere. Lynch et al. (2003) used data from the
Berkeley Mortality Database™ and Preston et al."** Various statistical methodologies, including
forward projection and extinct generation, were used, to adjust for age misreporting.
Interestingly, the results showed that after adjustment, a crossover effect was still observed, but
that the age it occurred was increasing across time (from 1970 to 1992). It was suggested that

114 and a change in frailty, and that the greater

this was due to two factors, changes in data quality
component was the latter."* The idea here is that life expectancy for African-Americans is
gradually increasing, due in part to frailer members who once died early surviving longer. The
hypothesized result of this change is that the shape of the mortality curve will more closely

approximate that of the white population over time. In just one example, blacks once lived in

segregated neighborhoods, but today many have moved into mainly white suburbs, with lower

112 The Berkeley Mortality Database, established in 1997 by Dr. Wilmoth at the University of California at Berkeley,
is a database that included demographic data (such as life tables) primarily on the U.S., Japan, and Sweden. See
http://www.demog.berkeley.edu/~bmd/ for more information.

113 The Berkeley Mortality Database (BMD) was used for data on whites; for data on blacks, the researchers used
both the BMD and information from Preston et al. See p. 464-465 in their paper for more information.

114 Data quality for African-Americans is gradually improving over time.

115 The authors suggested that elimination of inaccurate age reporting only eliminated two years of the crossover
effect, and that the majority of the effect must be due to other factors.


http://www.demog.berkeley.edu/~bmd/
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Genetic Advantage Hypothesis

The fourth hypothesis, that African-Americans aged 85+ actually live longer due to a
biological or genetic advantage, was not tested and only briefly mentioned in the journal articles.
Popular literature suggests that an African-American longevity advantage could be linked to
darker skin (melatonin provides more protection against aging and wrinkles) and thicker skin
(dehydration is more common among those with more wrinkles and thinner skin). Research in
this area is mainly limited to less-mainstream literature, yet it should be noted that melatonin has
been shown to be beneficial in invertebrates (Reiter, Tan, Mayo, Sainz, and Lopez-Burillio,
2002). No research directly linking biological advantage to the effect in humans has been located.
This remains an avenue for future research study.
Interlocking Findings and Unanswered Questions

Because the largest argument regarding the crossover effect is whether it is real or simply
due to age misreporting, a review of the crossover effect in related areas is warranted. Indeed,
we find that in other “advantaged/disadvantaged” population dichotomies, the crossover effect is
also apparent. For example, it has been found when comparing the Navajo (disadvantaged)
population to the white American (advantaged) population (Thornton, 2004). The author of the
study argued that the effect was real and not caused by age misreporting. Other research by
Kestenbaum et al. (1992) indicates that age misreporting is higher among all minority

populations, compared to whites, in the U.S. (Kestenbaum, 1992).*%°

120 This should be expected because the system of birth registration began with the white, established population.
Native American populations were not part of the white culture, and many tribes resisted assimilation for as long as
possible. Even when groups, such as African-Americans, were a long-established part of the system, discrimination,
together with the socioeconomic effects of lower education and health care access, meant that minority populations
would take longer to have children in hospitals and to be issued birth certificates. Research by the Max Planck
Institute for Demographic Research (http://www.demogr.mpg.de/) has indicated that age misreporting is common
where document and registration systems are lax or incomplete.
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conclusive evidence disproving the existence of a mortality crossover has not been achieved.
Moreover, research in related population dynamics suggests that the effect still exists, even if
minimal, in other cultures and societies. Research taking a more focused approach suggests that
differences may be ascribed to either statistical, environmental, or biological causes, or a
combination thereof. While the last idea has proven to be an area where research has not
ventured, at least some research suggests that longevity crossover can be partially explained by
differential death rates among causes of death, particularly heart disease. While it seems that
much research has focused on teasing out the statistical factors related to the “crossover
phenomenon,” a great deal of research involving environmental, cultural, and biological causes
remain areas for future scientific exploration.

A preponderance of the evidence suggests that the “crossover effect” is real and affected by
many variables. After adjusting for issues of data quality, it seems likely that the effect will
remain partly due to statistical and partly to environmental/cohort factors. Less certain is whether
a biological cause for the crossover effect can be detected. Since statistical factors are an effect,
not a cause, research should concentrate on eliminating them to ascertain remaining potential
longevity advantages among the African-American oldest-old. If the remaining advantages are
due to cultural, environmental, and cohort differences, these advantages can be used not only to
help non-black populations in areas of deficiency,'*® but may be used to benefit the younger

124

African-American population cohorts.™" Much of this research may use the “Okinawa model”

123 1f whites are at a small disadvantage due to less skin protection from the sun, simply using sunscreen, staying in
the shade, using lotions, and remaining well-hydrated are obvious solutions.

124 For example, lower rates of smoking and obesity in the African-American oldest-old are advantages that appear
to be disappearing, due to cultural shifts from “family meals” to “fast food” among the African-American young.
While rates of obesity are lower than that of whites for African-American oldest-old, among adolescents, obesity
rates for African-American and Hispanic youth are higher than that of whites:
http://www.intelihealth.com/IH/ihtIH/WSIHW000/333/20833/508387.html?d=dmtICNNews (accessed Nov. 1,
2006). This suggests that factors that may have contributed to past African-American advantage in the oldest-old



http://www.intelihealth.com/IH/ihtIH/WSIHW000/333/20833/508387.html?d=dmtICNNews
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for further study.'?® Therefore, this study will attempt to answer the question: if we sift the data
of age misreporting and account for statistical artifacts, will the cleaned data still show a

longevity differential when comparing African-American supercentenarian cohorts to their white

counterparts?

are shifting. Conversely, it could also be argued that the crossover effect may continue, although the cause will have
a stronger statistical and lesser environmental component in the future, as higher rates of early African-American
deaths could reinforce the heterogeneity of frailty effect, even as real survival advantages diminish.

125 Okinawans traditionally have the highest life expectancy in the world, which is partly attributed to their dietary
habits. However, cultural shifts due to the influx of American “fast-food” culture are threatening that status, and
most experts agree that younger Okinawan cohorts are less healthy than their elder peers. See

http://www.sfgate.com/cgi-bin/article.cqgi?f=/chronicle/archive/2004/04/04/MNG8S5VF5D1.DTL &type=health
(accessed Nov. 1, 2006) for an example of this issue.



http://www.sfgate.com/cgi-bin/article.cgi?f=/chronicle/archive/2004/04/04/MNG8S5VF5D1.DTL&type=health
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CHAPTER 11l

METHODS

Approach

Rationale

| propose to use an historical-cohort, cross-sectional study model for investigating the
race crossover effect on the U.S. supercentenarian population. The need for sampling probability
will be obviated by using all known members of a population group that meet certain data
intersections (i.e., they must be age 110 or older and must be African-American or Caucasian-
American, and their age must be validated). Retrospective data gathered from archival data
sources will be quantitatively analyzed to determine if statistically significant differences exist
between African-American and Caucasian-American population subsets at the highest age
bracket (110+).

Use of Social Security Data

Though valid datasets on persons 110+ generally did not exist before 1990 (early
research such as the Kannisto-Thatcher database generally went to age 105) (Kannisto, 1994),
several parallel efforts in the 1990s have taken place, mostly in Europe, Japan, and the U.S.
Among these is the U.S. Social Security Administration’s Kestenbaum Supercentenarian Study.
This ongoing research study has produced the largest statistically valid supercentenarian
database.*?® Since | have worked with the Social Security Administration on this study since

2000 and was one of the persons involved in both locating potential census matches and

126 The GRG database, currently the world’s largest, is somewhat affected by reporting bias, or the tendency of the
news to report the deaths of the oldest supercentenarians (113 and older) while sometimes ignoring those deaths at
age 110, 111, and even 112 in some instances.
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formulating study procedures, | have both access to the data and an understanding of the study
procedures employed. | have secured permission to use the data for this thesis from Dr. Bert
Kestenbaum, Office of the Chief Actuary of the United States. Because all study participants are
deceased, HIPAA regulations do not apply, but IRB review and approval is required.

Brief Overview of Social Security Procedures for the Study

The study began by gathering complete sets of every Social Security recipient that
appeared to reach age 110 or older between Jan. 1, 1980 and Dec. 31, 1999."%" The sampling
method—using a whole-population sample—ensured that bias was eliminated. In reality, this
was a “census.” While some cases may have been missed (as a census may miss a percentage of

128 are considered to

the population), the numbers (about 5% of the supercentenarian population)
be insufficient to affect the study results, especially since the non-Social Security
supercentenarians are also a randomly-distributed population without regard to race or

ethnicity.*?

Cases were then processed to remove “ghost” cases (i.e., persons that died before
age 110, but whose deaths were not reported to Social Security). This was done by matching the
cases to the listings in the National Death Index (NDI). Cases shown to be invalid were

discarded. Cases whose deaths could not be verified were moved to Group 2, or unvalidated

status.

127 1t should be noted that currently Phase Il is investigating the 1890-1894 cohort, using the same method. This

data should be available in 2009. At that point, a comparison of the race data of the different cohorts (before 1870,
1870-1874, 1875-1879, 1880-1884, 1885-1889, 1890-1894) would be advisable to see if the race crossover effect is
changing over time.

128 By comparing the number of annual Social Security deaths in the SSDI (Social Security Death Index) to the
number of total U.S. deaths from the NDI (National Death Index), we can derive this calculation.

129 Some persons never applied for Social Security, either due to being part of a similar program (such as Railroad
Retirement) or having been a stay-at-home worker who never applied for benefits—this may slightly affect gender
results, but is not expected to affect race results. Others may have been ineligible due to immigrant or residency
status, etc. The GRG has managed to identify several additional supercentenarians that are not included in Social
Security; none were older than 114 (Grace Clawson, 1887-2002, was the oldest).



103

Social Security applicant records (SS-5) were then scrutinized to ascertain names of the
parents and place of birth of the recipient. Researchers then searched the 1880 or 1900 Census in
an attempt to verify the claim in the SS-5 record. Possible matches then were sent to the

University of Pennsylvania’s Population Research Center™*

and then scored. A scoring system
was devised that gave higher credit to cases with more “matching points.” For example, if a
possible matched individual was listed in the right county, that’s one point. If the father’s name
is correct, that’s a second point. Points also were assigned for names of the mother, siblings,
state, matching age, etc. A scoring system was used to attempt to eliminate researcher bias.
Those claims that came out with a score above a certain threshold were considered “validated.”
Those that were not were moved to group 2. Cases that appeared to be false were eliminated
from the study.**

This sifting of the data was to eliminate age overstatement common to extremes.**?
Results showed a disproportionately large number of African-American cases in the group 2

(unvalidated) sample, indicating that some of the apparent age advantage for African-Americans

at the highest ages was indeed due to age misreporting. However, even after processing the data,

130 hitp://www.pop.upenn.edu/ (accessed Dec. 6, 2006).

13! This meant that persons that understated their age were not counted. Late r research showed that at least some of
the cases thrown out were in fact valid after all. Women, especially, tended to understate their age in mid-life and
especially if they were an older woman married to a younger man. The oldest person who was excluded due to age
understatement was only 112 years old, suggesting that inclusion of age-understated cases would not significantly
affect the results.

132 1n a given sample of 35-year-olds, most will turn out to have an accurate age. However, when the population
cohort is nearing extinction, the proportion of false claims will increase, mostly because the true supercentenarians
will have died off. For example, if we have four people claiming to be 110, and their real ages were 110, 110, 109,
and 95, the 95-year-old would be the most likely to be the last of the four survivors. Let us assume that the four died,
respectively, the same year; one year later; two years later; and five years later. The apparent ages would then be
110, 111, 112, and 115 but the real ages would be 110, 111, 111, and 100. In other words, the person who is the
youngest is the most likely to be the apparent oldest when the data is not subjected to a validation process. This is
the state of the American record today: the oldest person is Edna Parker, 115, but claims to age 115 and above still
exist, even though they are unlikely to be true.


http://www.pop.upenn.edu/
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the group 1 sample, sifted three times for proof of death, proof of birth, and mid-life connecting
information, appeared to show a larger than expected number of African Americans.™** A quick
glance shows African-Americans holding three of the top seven positions. Moreover, research
from the GRG database shows that nearly all age record-holders for former Confederate states
(states with a large African American population base, but usually still a minority in 1880) are
held by African Americans.*** Currently, two of the three oldest living Americans are African
American, suggesting that the study results will continue (the first round of the study did not
include persons born after 1889).
Study Population

For convenience, the sample analyzed would be the 2004 data, which includes those
persons validated to have reached age 110 between January 1, 1980 and December 31, 1999, as
well as the unvalidated cases from the same time period. Cases that were shown to be fraudulent
were not included. In reality, the SSA study has continued with a “phase 2” that includes
persons born 1890-1894, but this second phase is not yet complete. This next five-year batch of
data is currently undergoing processing which is not projected for completion until 2009 or 2010
(when the last living member of the cohort dies). Given that the 1866-1889 cohorts in the U.S.
are considered extinct, at least for the verified cases, these data are valid, complete, and
statistically accurate. However, the main purpose of the data was to manage waste and fraud at

the SSA, not analyze the variables that lead to differences in maximum observed longevity.

132 The total sample of U.S. validated supercentenarians aged 110+ was 19% African-American. Considering these
cohorts were born mostly between 1870 and 1890 and that the U.S. African-American population was recorded in
the census at the time as between 11.6% (1890) and 13.1% (1880) (12.7% in 1870), this number is much higher than
expected if the two populations lived equally long lives.

134 U.S. records for the 11 former Confederate states and the District of Columbia show that as of December 2006 9
of 11 state records are held by African-Americans, as is the record for the District of Columbia. This suggests that
the race crossover effect, when adjusted for sample size, may in fact show a maximum longevity gap. Perhaps the
huge population size advantage of Northern whites is enough to keep them dominant. A further comparison of race
data by state is needed before any firm conclusions may be drawn, however.
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Given that the factors for data gathering set a premium on rigorous accuracy and did not include
race recruitment, we can be assured that bias in the sample has been eliminated. Rather, what |
am proposing is further analysis of the data for a different purpose. Clearly, that the race of the
individual was recorded indicated some race interest, but the study’s plan was to determine the
rate of age overstatement by race. Given that after this was done, a variance by race still
appeared to exist, further study is warranted. An analysis by race could rectify one area of data
misreporting and lead to more study. Recent trends suggest that the health habits of the younger
African-American age cohorts have declined. Thus, further research, to identify causes of race
advantage, if it exists, could be helpful not just to non-black persons, but to all persons.

Finally, it should be noted that the crossover effect has been shown to exist for other race
groups in the United States, and if there is an African-American longevity effect, one has to
wonder if similar effects can be located for other racial groups. However, given that the
supercentenarian data largely reflect an America in the 19" century that was over 98% white or
black, such a study population sample is not yet feasible with U.S. data alone.

While | possess a world dataset of some 1100+ individuals (and again, more than 570 in
the United States), the mixed-method approach to this data precludes the use of the entire dataset:
that is, even if the individual cases may be valid, the selection methods (such as hearing about a
case in the media, contacting the family, then verifying their age through documents) tend to
favor those supercentenarians who are among the oldest (113 or older) and healthiest,
introducing selection bias. With the Social Security Administration study, every claim to age 110
or older from 1980 to 1999 was gathered into one group database, ensuring a whole-population

sample.'* Every case was subjected to a rigorous process that attempted to either validate or

135 Nonetheless, only about 95% of the US population is covered by Social Security; excluded were persons who
received Railroad Retirement benefits (such as Grace Thaxton, 114, and Ito Kinase, 113). But again, I’'m more likely
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invalidate the person’s age. After cases that were shown to be false were discarded, the study
was left with two groups; a set (group 1) of 355 persons whose age could be verified, and a
remaining set of 319 cases (group 2) whose age could not be verified but had not been disproven.
Many of the group 2 cases are problem cases (such as immigrants); a further check may yield a
few additional validated cases, but for this study I shall focus on the Social Security

136 of some 355 validated persons, whom they have identified

Administration’s Group 1 dataset
from their records as having verifiably attained the age of 110 years 0 days or greater between
January 1, 1980 and December 31, 1999. It should be noted that this dataset does not include the

entire U.S. population, but we find**’

that in recent years, about 92-95% of all deaths recorded in
the U.S. also may be matched to a Social Security record. Thus, the data produced may be taken
to be a near-approximation of the U.S. supercentenarian population for the time period.

Classification system

Racial classifications used were as determined by the Social Security Administration.
Racial codes used were W=white; B=Dblack; O=other; U=unknown. Note that in some cases,
persons of Hispanic origin were classified as “white.” In a few cases, the race was classified as
unknown (U) when the information was unavailable. Interestingly, the only two non-Caucasian,
non-African American validated supercentenarians were in fact categorized as “unknown,”

meaning that the validated list is virtually all white or black. However, a significant number

to know about the 113+ cases from the media than those who died at 110 or 111, so adding these cases would
introduce selection bias...and the whole point here is to rely on the most accurate data available, not the largest
sample size possible.

138 In the SSA study, the “validated’ cases are referred to as Group 1; those whose claim could neither be proven nor
disproven were referred to as Group 2. Cases that were discarded were unfortunately unavailable. It should be noted
that at least some of the cases thrown out turned out to be true; thus there is an issue of “over-sifting.” For example,
Berna Dupertuis lied about her age, claiming to be ten years younger in midlife (1936), but closer examination
found the 1900 census, school and other records showed that she actually was 112, not 102, when she died in 2001.

37 This can be done by dividing the total SSDI deaths for the year by the total number of NDI deaths for the year.
The remaining 5-8% of deaths are persons who were not on the Social Security rolls (such as those who received
Railroad Retirement benefits).
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(about 15%) of the unvalidated cases were persons of other race or unknown race. This may
suggest that the lack of other races is due to the difficulty of finding documentation, especially
for immigrants whose birth occurred outside the USA.

Actual sample used/adjustments to whole population fit

Of the 674 cases from the SSA data, five were still listed as “living” as of December 31,
2004. Using the Social Security Death Index, | was able to locate a 2005 death record for one
additional person, leaving four remaining “living” cases. In reality, these cases may be “ghost”
cases: that is, the person died many years ago and the death went unreported. No subsequent
news coverage has indicated that these four persons are still living (although they may be). In
any case, these four cases will be excluded from the data analyses since we cannot calculate at
what age they might die. In addition, it may violate HIPAA regulations to publicly identify these
persons who may still be living.

I made small modifications to the data by updating the newest cases that reached
validated status. All this served to do is move more real cases from the unverified list, leading to
even more skewed results (the unverified list still has some real cases in it; the more real cases
are removed, the worse the remaining Group 2 data appears to be). | note amongst the 14 newest
cases, the death rates were at age 110: 50%; at 111: 71%; and at 112: 100%. The 14 new
supercentenarian cases were all Caucasian, further strengthening the results (see next chapter)
which showed a much higher mortality for Caucasian American supercentenarians than for
African American supercentenarians. It is likely that a further refinement of the data will only

strengthen the trends already apparent, as we have seen from the above 14 cases.
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Analytic Techniques
Despite strong anecdotal suggestions that there may be an African-American advantage,
so far no analysis of the available data by race has been done. Thus, | propose to use the SSA
study (round 1) data from 2004 (355 validated, 319 unvalidated) for an analysis by race.

Simple Analyses

These analyses will include the following:
Whole-Cohort Analysis

Whole-cohort analysis involves a simple comparison of the African-American racial
percentage of the validated and unvalidated groups to the reported racial percentage of the
population in the U.S. in 1880 and 1900. This will likely show a greater-than-expected number
of African American supercentenarians. That is, if 13% of the American population in 1880 was
African American but 15% of the validated supercentenarians from the sample are African
American, this would suggest an African American longevity advantage, at least for the
population cohort studied.
Supercentenararian Mortality Tables by Age and Race

Breaking the validated group into white and black, each group can then be tabulated by
age: 110, 111, 112, 113, 114, and 115+. The death rates for each age-race group can then be
compared to determine if the death rates show a consistent pattern of lower mortality by race, a
pattern of lower mortality at 110 but disappearing at the highest end of the age spectrum, or a
mere random distribution. One could then hypothesize that if the race advantage is present at
age 110 but disappears at the highest ages, then it might be due to environmental advantage,
rather than genetic advantage. Note that we can already see a massive genetic advantage based

on gender: this advantage is present not just at the average life expectancy, but also at the
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maximum life span. Testing the data for race may find smaller but still measurable genetic
differences.
Combined Race and Gender Analysis

A further cross-analysis of the data by race, age, and gender could be made. Since we
know the gender of every study participant, | propose dividing the 355 validated-age persons into
four groups: black male, black female, white male, and white female. The results should show if
the longevity advantage includes both black males and black females, or if it is limited to one
gender. The predicted outcome is that an advantage will show for both genders, but possibly be
greater for black males versus white males than the advantage of black females over white
females.
Two-Cohort Method

This is an analysis of the data by race and cohort. Over time, social, environmental,
cultural, and cohort effects change. How the data changes over time will give some insight into
its elasticity. A static-state model (little change) would support a biological or statistical
hypothesis, whereas major fluctuations in the data would suggest socio-cultural-environmental
effects.

The validated and unvalidated groups could be divided into two cohorts, those that turned
110 (or were alive at age 110) between January 1, 1980 and December 31, 1989; and those that
turned 110 between January 1, 1990 and December 31, 1999. Each cohort then could be divided
by race to determine if the race advantage fluctuates over time.

Diving the data in two groups (early and late cohorts) is a bit tricky. Note that the living
supercentenarian population cohort is constantly changing over time. While about half are age

110 at any one time, there are also supercentenarians born in prior years still living. Since a
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cohort is based on the year of birth, it makes sense to group people by year of birth. Yet the SSA
study chose a method of data selection that anyone who died at a verified age of 110 between
January 1, 1980 and December 31, 1999 qualified.**® This meant that if someone were born in
1867 and died in 1981 at the age of 113, they were included, since their death occurred between
January 1, 1980 and December 31, 1999. However, this created a statistical problem: for the year
1889, for example, only those who died at 110 would be included, while the 1889 group who
survived to January 1, 2000 would be excluded. Conversely, for the year 1867, only those still
alive on January 1, 1980 would be included, while those who died in 1979 or earlier would be
excluded. This would, in theory, balance itself out if the cohort was a constant population group
over time. However, it was not. Since the population sample tended to grow larger over time, this
would create distorted data with a higher-than-expected death rate for everyone. The solution,
then, was to include not just those who died at 110 between January 1, 1980 and December 31,
1999 but also those who were living at age 110 years 0 days on December 31, 1999. As it would
turn out, the earliest verified study participant was born in 1867 while the last verified study
participant died in 2003. Thus, if we choose to divide the cohorts into two equal time periods, the
Early Cohort group would include all persons who turned 110 between January 1, 1980 and
December 31, 1999 (plus those already 110 or older on January 1, 1980, the oldest of whom was
born in 1867) and the Late Cohort would included all persons who turned 110 between January 1,
1990 and December 31, 1999 (the last of whom died in 2003). Thus, it would appear at first that
the time periods (1867-1879 for the Early Cohort and 1880-1889 for the Late Cohort) are

unequal, but only because we forget to account for those still living.

138 For the second phase of the study, researchers chose to go with just the birth years: the 1890-1894 population
cohort was included. Second-phase results are due in 2009 at the earliest.
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Complex Analyses

In order to test the hypothesis that an apparent longevity advantage could be due to
statistical artifacts, a more complex analysis of the data is needed. Demographers have theorized
that death rates slow down at the highest ages (mortality deceleration) and that the observed
pattern of deceleration is a function of sample size. Given that the white supercentenarian
population sample is much larger (299 persons) than the black supercentenarian sample (54
persons), it could be argued that the apparent “longevity advantage” of African-American
supercentenarians is actually a reflection of the much-smaller sample size. In order to test this
hypothesis, we can construct monthly mortality tables'*® from the existing data and then compare
the observed death rates with the classical models, such as the Gompertz and Sigmoid curves
(see appendix B). However, such an analysis would be not only complex but also time-
consuming, and if the simple analyses show a large longevity effect, this step may not be needed.
An alternative to this would be to note that although more analysis is needed, this thesis
establishes the basic race-supercentenarian mortality facts, and we could leave the more complex
analyses for a future paper.

Limitations

The main issue with this data set is sample size. Taken as a whole, the sample size is
large enough to draw conclusions from. However, after breaking down each group first by race
and then by race-age and race-gender, the individual subsets of data may not be adequate to draw
conclusions. It should be noted, on the other hand, that establishing a format such as this will be

useful, and that as more data is added (the sample size will enlarge with the 1890-1894 cohort

139 An annual mortality table simply batches together everyone that dies at, say, 111 into one group. A monthly
mortality table would divide those that died at 111 years 0 months from those that died at 111 years 1 month, etc.
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and through a second sifting of the group 2 cases),*°

the margin between significant and
insignificant sample sizes will shift in favor of significant, allowing for an upward extension in
our mortality calculations.

The study’s only ethical considerations relate to the privacy of the individual. Dealing
with small population datasets presents the risk of individual identification—how many 115-
year-olds are there? However, basic Social Security information for deceased individuals, such

as name, birth, and death date, and even Social Security number, is currently publicly available

online via search indices such as www.genealogy.com and www.ancestry.com. Thus, the study

would not expose anyone’s personal identity to a level of exposure greater than what is already
publicly accessible. Since the information is public record, informed consent of the individuals
is not necessary (or possible, since they are deceased). However, should an effort be made to
double-check ages, death certificates from the National Death Index do require a justification for
the study in order for researchers to have access.***
Human Subjects Protection

One of the issues associated with studies of very aged individuals is that, when a person’s
age is so extreme, it may be possible to publicly identify who that person is. For example, an
autopsy was done by a noted American research institution on a “119-year-old woman.” Since
there has been only one verified 119-year-old American (or indeed human), it was easy to figure
out who that individual was. To deal with this, HIPAA regulations generally call for non-

disclosure of age and location (at the town level) of living persons aged above 89 years of age.

140 The original census matches were found by hand. With today’s computerized database technology, many of the
remaining 335 unvalidated group 2 cases could be verified, using the same procedures for everything else, except for
using computer technology to improve the resolution (i.e., much like an astronomer using a larger telescope lens to
see further and more clearly in space).

141 See http://www.cdc.gov/nchs/ndi.htm for more details.
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If this study included living persons, efforts would have been made to ensure their
privacy. Since the individuals in this study are deceased, HIPAA (Health Insurance Portability
and Accountability Act) regulations do not apply. Nonetheless, confidential data used in
researching individual cases in the study will remain confidential. Dr. Kestenbaum specifically
asked me not to use the data in the study to contact family members. Data that are public record

may be shared, as it may also be found on public websites such as www.ancestry.com.
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CHAPTER IV
FINDINGS

The data analysis tends to confirm my suspicions that the African-American longevity
advantage is real. It should be noted, however, that age exaggeration remains by far the largest
component of any apparent longevity difference by race. Thus, we first should compare the
Group 1 (validated) and Group 2 (unvalidated) data by age and race. Looking at Table 1, we see
that a majority of the Caucasian cases (68%) (299 of 439) are validated. Even for the
unvalidated cases, the death rates reported, while lower than the 50-55% expected (based on the
validated data), are not extremely low. For example, at age 110, the validated group had a death
rate of 53%, while the rate for the unvalidated group is 46%. This suggests that there must be a
substantial proportion of true cases in the unvalidated group, with most false claims coming from
the older ages claimed (the death rate at age 113 is not believable: only about 31%). Note the
highest age claimed, 122, is consistent with the all-time record of Jeanne Calment. Hence, we
can see that, even though there is some tendency toward age inflation in the Caucasian American
unvalidated data, little evidence of a longevity-myth pattern of cultural age inflation is apparent.
Probably the few unvalidated extreme cases are immigrants (I do know that one came from
Russia, for example) or possibly represent a remaining rural Southern culture. The myth of
(white) Southern longevity is an endangered element, but we still have seen false or exaggerated
claims, such as age 115, in places like West Virginia, Virginia, Tennessee, and Kentucky in the

last decade.



115

Table 1. Age-Specific Mortality Rates for VValidated and Unvalidated
Caucasian American Supercentenarians: 1980-1999
Group 1: Validated Data Group 2: Unvalidated Data

Cumulative Annual Cumulative Annual
Age Deaths Total Mortality Rate| Age Deaths Total Mortality Rate
126 0 0 N.A. 126 0 0
125 0 0 N.A. 125 0 0
124 0 0 N.A. 124 0 0
123 0 0 N.A. 123 0 0
122 0 0 N.A. 122 1 1 100.0%
121 0 0 N.A. 121 0 1 0.0%
120 0 0 N.A. 120 0 1 0.0%
119 1 1 100.0% 119 0 1 0.0%
118 0 1 0.0% 118 2 3 66.7%
117 0 1 0.0% 117 0 3 0.0%
116 0 1 0.0% 116 1 4 25.0%
115 3 4 75.0% 115 5 9 55.6%
114 10 14 71.4% 114 9 18 50.0%
113 20 34 58.8% 113 8 26 30.8%
112 30 64 46.9% 112 20 46 43.5%
111 76 140 54.3% 111 30 76 39.5%
110 159 299 53.2% 110 64 140 45.7%

Total 299 140

Note: Excluded from the calculations are three cases (birth years 1882, 1886, 1889) for which no death records
or reports have been located.

Contrasting with the data for the Caucasian American sample, the African American
supercentenarian data for the unvalidated Group 2 show greater effects of age misreporting™* (as
shown in Table 2). Only 23% (54 of 232) of the African American cases are validated'**; the

highest age claimed is 125 (higher than the highest claim, 122, in the Caucasian data); the

142 A lower-than-expected mortality rate is caused by younger persons claiming to be older ages. For example, if
someone is 101 but claims to be 115, the expected yearly mortality rate at age 101 is much lower than the expected
rate for age 115 (about 40% versus 70%). Additionally, the data is affected by persons skipping years. For example,
if we have three persons aged 100 who claim to be 115, 120, and 125, and they all die the same year, the apparent
mortality rate at age 115 will be just 33% even if all three persons passed away.

143 This suggests that, in addition to age misreporting, it was also more difficult to verify the ages of the African
American claimants than it was for the Caucasian American claims. That the acceptance rate for the Caucasian
American cases (68% accepted as verified, versus 30% of the African American cases accepted as verified) is more
than double strongly argues against a notion that the verified data might favor African American cases. That the
cleansed data still show an African American longevity advantage after this argues strongly that there are additional
factors that are needed to account for the apparent African American longevity advantage, besides age misreporting.
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mortality data fluctuate significantly (54% at age 110, yet only 16% at age 116). All these factors
suggest that the African American Group 2 data are highly suspect. The unusually high
(compared to the unvalidated data for whites) apparent death rate at age 110 (54%) may be due
to the “age heaping” effect: the tendency of persons, when not knowing their age exactly, to
round off to the nearest five- or ten-year interval (thus including persons who likely died at 108,
109, or even 111). For the other ages, from 111 to 117, the death rate is consistently less than
expected when compared to validated data (see footnote 106 for an explanation of why this
suggests age exaggeration). This dataset suggests that a good portion of the 110-year-old African
American claims are not true, especially the more extreme age claims.

Table 2. Age-Specific Mortality Rates for Validated and Unvalidated
African American Supercentenarians: 1980-1999

Groupl: Validated Data Group 2: Unvalidated Data

Cumulative Annual Cumulative Annual
Age Deaths Total Mortality Rate| Age Deaths Total Mortality Rate
126 0 0 N.A. 126 0 0 N.A.
125 0 0 N.A. 125 1 1 100.0%
124 0 0 N.A. 124 0 1 0.0%
123 0 0 N.A. 123 0 1 0.0%
122 0 0 N.A. 122 1 2 50.0%
121 0 0 N.A. 121 0 2 0.0%
120 0 0 N.A. 120 2 4 50.0%
119 0 0 N.A. 119 2 6 33.3%
118 0 0 N.A. 118 0 6 0.0%
117 1 1 100.0% 117 4 10 40.0%
116 0 1 0.0% 116 2 12 16.7%
115 1 2 50.0% 115 3 15 20.0%
114 3 5 60.0% 114 13 28 46.4%
113 7 12 58.3% 113 10 38 26.3%
112 8 20 40.0% 112 13 51 25.5%
111 13 33 39.4% 111 30 81 37.0%
110 21 54 38.9% 110 97 178 54.5%
Total 54 178

Thus, we can see that a larger proportion of the African American data (starting with the 232

cases) seems to be of poor quality (i.e., the age claimed is likely to have been misreported) but
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the much-higher sifting rate for the African American cases serves to counteract the age
misreporting effect. What will a further analysis find for the remaining 54 validated cases?
Whole-Cohort Analysis

The first analysis involved dividing the whole Group 1 validated population into two
categories, white and black. I then further subdivided the data by age at death. A comparison of
the data found that the percentage of the validated supercentenarian population was over 15%
African American at age 110, higher than the expected 12-13% based on the 1880 and 1890
censuses. Looking at Table 3, we see that the proportion of the supercentenarian population that

was African American increased steadily with each passing year of age.

Table 3. Validated Supercentenarians by Age and Race

White Black Other Total
Age N % N % N %
110 299 84.2% 54 15.2% 2 0.6% 355
111 140 80.5% 33 19.0% 1 0.6% 174
112 64 75.3% 20 23.5% 1 1.2% 85
113 34 73.9% 12 26.1% 0 0.0% 46
114 14 73.7% 5 26.3% 0 0.0% 19
115 4 66.7% 2 33.3% 0 0.0% 6
116 1 50.0% 1 50.0% 0 0.0% 2
117 1 50.0% 1 50.0% 0 0.0% 2
118 1 100.0% 0 0.0% 0 0.0% 1
119 1 100.0% 0 0.0% 0 0.0% 1
120 0 N.A. 0 N.A. 0 N.A. 0

note: percent of remaining population. Number may not add to total due to rounding.

The proportion of the remaining population that is African American steadily increases from
15.2% at age 110 to 50% by age 116, even though according to the 1880 census African

Americans made up only about 13.1% of the total U.S. population, and by 1890 just 11.9% of the

144

U.S. population was African American™" (the decline was due to heavy immigration from

144 Had the data shown a close approximation of the actual proportion in the population, a further analysis might be
called for. But the percentage of the American population that was African American in 1880 is not the same as the



118

Europe in the 1880s). The percentage still alive at age 110 is slightly greater than expected, but
even more remarkable is that the proportion continues to increase. While it may be argued that
the numbers at age 114 and above are too small to draw any firm conclusions, the results are
much stronger than expected. Had the proportion started at slightly above expected at age 110
and then narrowed (to, say, 13%), the data would support the statistical artifact/convergence
hypothesis. This is not the case here. Instead, the data show that not only does the longevity
advantage exist at age 110, it continues to widen steadily with increasing age. Whether due to
biological or environmental causes, it does appear that in this study population, the African
American group had a longevity advantage. Had the trend been wildly variable, it might suggest
a mere statistical fluke. Instead, the steady and inexorable increase suggests a real trend over
time favoring African American supercentenarians. This suggests that, given an equal sample
size, African Americans would outlive their Caucasian American counterparts, at least for the
time period studied. We also can note that the crossover effect, which existed in Medicare data at
ages 77 to 97, is also seen in the supercentenarian data at age 110 and above. This suggests that
the crossover effect is real and continues beyond the previous upper age limits of previous
studies, which have generally been around age 95 to 100.
Validated Supercentenarian Mortality by Age and Race

Next | used the cumulative numbers from the whole-cohort analysis to calculate the
mortality rates for African American and Caucasian American supercentenarians. The results
(Figure 6) show that the death rate was significantly lower for African Americans at every age
except for age 113, when the death rates were almost the same (about 58% for each), before

again separating widely. This is quite surprising and may suggest that the mortality differentials

percentage of births in 1880. Yet given this was a high-water mark for the post-Civil War era (by 1950 the
percentage was down to 10%), we can roughly expect the supercentenarian numbers to be around 12 percent,
hypothetically. That they were significantly higher than that suggests a real longevity advantage.
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are multicausal. A convergence of the trend lines at age 113 might be attributable to the
statistical artifact hypothesis (as espoused by Liu, 1995) while a re-separation of the trends at
ages 114 and 115, on the other hand, would suggest a biological or environmental factor. Note
that we can combine the first analysis with the second. If we adjust the data for population size
difference by setting the African American population at age 110 (N=54) equal to 299 (the size
of the Caucasian American population) and then apply the African American mortality rates seen
in Figure 5, we can see even more clearly the African American longevity advantage. From 50%
of the hypothetical population at age 110, by age 116, 83% of the remaining population would be
African American (see Table 4). This, however, presumes that the observed mortality rates by
race would stay the same for a larger population, which may not be the case. The real point here
is to show just how dominant the African-American longevity advantage is, once we remove the

handicap of a smaller starting population base.
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Figure 6. Annual Supercentenarian Mortality by Race



Table 4.

Age-Specific Survivors of Hypothetical Racial Cohorts of Equal Size

White Black

Age % % Totals

110 299 50% 299 50% 598
111 140 43.3% 183 56.7% 323
112 64 36.6% 111 63.4% 175
113 34 33.7% 67 66.3% 101
114 14 33.3% 28 66.7% 42
115 4 26.7% 11 73.3% 15
116 1 16.7% 5 83.3% 6

120

Figure 7 (Cumulative Supercentenarian Totals) shows the actual data, unadjusted for
population size. While even here it is apparent the slope of the mortality decline is less for the
African American group, due to the large initial population advantage, the Caucasian American
group appears in this graph to be doing quite well. Note the numbers are cumulative: that is, of
299 initial white supercentenarians, 140 were still living at their 111" birthday. Thus the 140 is a
subset of the 299 persons. Looking at it another way, there were 159 deaths at age 110 (299-140),

76 deaths at age 111 (140-64), etc.
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Cumulative Supercentenarian Totals
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Figure 7. Cumulative Supercentenarian Totals by Age and Race

Validated Supercentenarian Life Expectancy by Age and Race

While it appears from the prior data on supercentenarian mortality rates by age and race
that there is a continuing longevity advantage for African American supercentenarians versus
their Caucasian American counterparts, this advantage is only inferred from the mortality data; it
is not quantified. Also, the “annual mortality rate” methodology meant that if someone died at
111.9 years and someone else died at 111.2 years, their age was in effect rounded down to 111.0
for both persons. It stood to reason that there might be an African American life expectancy
advantage, but if the advantage was less than one year, it might not show up in data where the
ages of each individual was rounded downward to their lowest completed year. Therefore, |

decided to add a life expectancy calculation as well. This was accomplished by first using the
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actual birth and death dates to compute a year in “age and days” format. For example, if Person
X was born December 10, 1884, and died January 29, 1997, their “age and days” listing would
be “112 years, 50 days old.” I then divided the day count by either 365 or 366 days (accounting
for leap year) and rounded the decimal result to the nearest hundred. In this hypothetical case,
Person X’s decimal age would be 112.14 years (50/365=.14+112).

Calculations were done for all 299 Caucasian American and 54 African American cases. |
then summed up the age totals (or persons who made it to 110, 111, 112, etc.) and divided by the

number of survivors to year X. The result is Table 5 (see below).

Table 5. Validated Supercentenarian Life Expectancy by Age and Race
LIFE EXPECTANCY BY RACE AT AGE X (YEARS)
Difference
Age Black White (Years) | (Months)
110 111.89 111.31 0.58 6.96
111 112.79 112.29 0.50 6.00
112 113.54 113.30 0.24 2.88
113 114.27 114.10 0.17 2.04
114 115.36 115.01 0.35 4.20
115 116.78 116.41 0.37 4.44

From the results, we see that at age 110, the life expectancy for African American
supercentenarians is 0.58 years (6.96 months) greater at age 110 than for their Caucasian
American counterparts. This life expectancy advantage narrows from age 110 to 113 (reaching a
low of 0.17 years or 2 months at the 113"-birthday point) but extends again to 0.37 years (or 4.4
months) by age 115. From this, we can see that the life expectancy advantage is real but
significantly less than the gender effect, which at 5-7 years may be 10-14 times as great as the
above-demonstrated “race effect.” However, the narrowing then widening of the gap may
suggest that the causative factors are multiple: a heterogeneity hypothesis would explain the

advantage from age 110 to 113, while a relative maximum hypothesis (see Chapter 5) could
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explain the advantage from age 113 to 115. Alternately, there may not be enough data to draw a
firm conclusion other than a life expectancy gap based on the factor of race has been
demonstrated at age 110 and above. Future replication of analysis and testing may shed light on
the proportions of the variance attributed to each cause.
Validated Supercentenarian Race and Gender Cross-Analysis

From the previous analyses, it appears that there is an African American longevity
advantage. However, another question is whether this advantage is the same for both sexes. If we
divide the 353 validated supercentenarians (excluding the two “other”) by race and gender (black
male, black female, white male, white female) and analyze the mortality-rate data, a trend is not
immediately evident (see Table 6). Focusing on the core ages of 110-113, among males, the
mortality rate was the same for black and white males for ages 111 and 112, but lower for black
males at ages 110 and 113. For female supercentenarians, the mortality rate was lower for black
females in three of the four core ages (110, 111, 112), with a slight reversal at age 113. Note that
the mortality rate for white females exceeded that of males in three of four ages, and the rate for
black females exceeded that of males in three of four ages. This is postulated to be due to the
rectangularization effect: because females are more numerous, we see a more substantial
mortality rate. For the males, we see the mortality deceleration common to the “tails”
phenomenon, or the tendency of the death rates to slow for when the population size nears
extinction. Note, for example, we see the mortality rate for black females slow after a peak at age
113, with a single outlier at age 117; for white females we see a peak at age 114 (likely due to a
larger sample size) and then a slowing-down, with a single outlier at age 119. Overall, it appears
the mortality rate is lower for African Americans, regardless of gender, but this year-by-year

format does not permit us to see the cumulative effects of year-on-year compounding.



Table 6. Supercentenarian Mortality by Race and Gender
Age White White Black Black
Females Males Females Males
120 N.A. N.A. N.A. N.A.
119 -100.0% N.A. N.A. N.A.
118 0.00% N.A. N.A. N.A.
117 0.00% N.A. -100.0% N.A.
116 0.00% N.A. 0.00% N.A.
115 -66.7% | -100.0% | -50.0% N.A.
114 -76.9% 0.00% -50.0% | -100.0%
113 -56.7% -75.0% -60.0% -50.0%
112 -48.3% -33.3% -41.2% -33.3%
111 -54.7% -50.0% -37.0% -50.0%
110 -53.3% -52.0% -40.0% -33.3%

However, if we look at the data another way, using a proportional graph (Figure 8), it
becomes immediately obvious that the proportion of the African American females in the

population increased steadily with age. But what about males? For this question I tried a third
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method: Table 7 shows the proportion of the remaining population by race and gender for each

age. From this, we can see that the African American male proportion of the supercentenarian

population more than doubled, from 2.6% at age 110 to 5.3% at age 114. Note, in addition, that

from Table 8 it appears that the African American proportion of the male supercentenarian

population is much higher than expected at the start (over 26%) and increases to 50% by age 114.
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Figure 8. Supercentenarian Population by Proportion of Race and Gender
Table 7. Number and Proportion of Validated Supercentenarians
By Race and Gender
Whites Blacks
Total Females Males Females Males
Age| Population N % N % N % N %

120 0 0 N.A. 0 N.A. 0 N.A. 0 N.A.
119 1 1 100.0% 0 0.0% 0 0.0% 0 0.0%
118 1 1 100.0% 0 0.0% 0 0.0% 0 0.0%
117 2 1 50.0% 0 0.0% 1 50.0% 0 0.0%
116 2 1 50.0% 0 0.0% 1 50.0% 0 0.0%
115 6 3 50.0% 1 16.7% 2 33.3% 0 0.0%
114 19 13 68.4% 1 5.3% 4 21.1% 1 5.3%
113 46 30 65.2% 4 8.7% 10 21.7% 2 4.4%
112 84 58 69.1% 6 7.1% 17 20.2% 3 3.6%
111 173 128 74.0% 12 6.9% 27 15.6% 6 3.5%
110 353 274 77.6% 25 7.1% 45 12.8% 9 2.6%
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Table 8. Male Supercentenarians by Proportion of Race
White Males Black males Totals

Age N % N %
115 1 100.0% 0 0.0% 1
114 1 50.0% 1 50.0% 2
113 4 66.7% 2 33.3% 6
112 6 66.7% 3 33.3% 9
111 12 66.7% 6 33.3% 18
110 25 13.5% 9 26.5% 34

Looking at Table 9 we see that the African American advantage among females starts at a
lower threshold (barely above the expected 12-13%) but rises moderately afterward, until black
women constitute 40% of the surviving population at age 115. Note that the statistical artifact
hypothesis would posit that the white female supercentenarian proportion is propped up at age
110 due to greater rectangularization of the mortality curve.'*> We do not see this on the male
side, mainly because “frail” males generally do not tend to survive to this age. Since only the

healthiest males are able to reach age 110, there is less rectangularization of the mortality curve.

145 In other words, frailer white females who might have died at an earlier age (given greater selection pressures) are
instead surviving to age 110, but die off at a faster rate than those in good shape. We do not see this pattern with the
male data at this age (but perhaps we would see this with the age 105-109 group). Note again that 90% of
supercentenarians are female, so we do not see this pattern as much with males. In other words, most of the males
are already deceased before age 110, leaving only a few strong survivors.This accords with the heterogeneity
hypothesis.



Female Supercentenarians by Proportion of Race

White Females Black Females |Totals

Age N % N %

115 3 60.0% 2 40.0% 5
114 13 76.5% 4 23.5% 17
113 30 75.0% 10 25.0% 40
112 58 77.3% 17 22.7% 75
111 128 82.6% 27 17.4% 155
110 274 85.9% 45 14.1% 319
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Two-Cohort Analysis

Finally, I analyzed the data for potential cohort effects. I divided the data groups into
“early” (1867-1879) and “late” (1880-1889) groups by race. | will briefly mention again that
these two cohorts, while at first glance qualitatively different, are in fact exactly equal in time:
the early group is comprised of those who turned 110 between January 1, 1980 and December 31,
1989, plus those already aged 110 or older on January 1, 1980 (the earliest being born in 1867 or
three years earlier than the oldest person in the defined cohort). The late group is comprised of
those who turned 110 between January 1, 1990 and December 31, 1999, some of whom died
January 1, 2000 or later (the latest dying in 2003 or three years later).

Looking at Tables 10 and 11, the first thing | noticed is that the number of
supercentenarians increased substantially for both whites (from 93 to 206, up 121.5%) and
blacks (from 18 to 36, up 100%). Analyzing the data another way, African Americans made up
16.2% of the early group and 14.9% of the later group. While at first this may suggest that the
African American longevity advantage decreased from those born in primarily the 1870s to those
born in the 1880s, we need also to consider the population changes during the 1880s: heavy

immigration of white persons from Europe reduced the African American proportion of the
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population during the 1880s. A decline from 16.2% to 14.9% is an 8.0% decline, but the total
African American percentage of the U.S. population dropped even more from 1880 to 1890
(from 13.1% to 11.9%, a decline of 9.2%). Thus, in relative terms, the ratio of counted verified
black supercentenarians to expected went up very slightly from 24% more for the early group
(16.2 divided by 13.1 equals 1.24) to 25% more for the later group (14.9 divided by 11.9 equals
1.25). At the very least, this suggests that the overall cohort effect changes over a decade did not
significantly alter the total advantage ratio. Note also that the issue of a possible African
American undercount in the census affecting the ratio (if we assume, for example, that the 1880
census “should” be 15% African American) is irrelevant: since the SSA data are based on
census-matched cases using the 1880 or 1900 censuses (all the African American cases were
census-matched cases), any underrepresentation in the census counts then could not explain the
difference, since the SSA verified African American supercentenarian population count also
would be underestimated by the same ratio. If anything, the greater difficulty in finding census
matches for the African American SSA cases (than for the Caucasian American SSA cases)
suggests that the true proportion of African American supercentenarians should be greater than
the findings in this study. Since the study errs on the side of caution, study methodology cannot
explain the results.

However, such numbers are based on the total baseline population at 110 years 0 days.
Breaking down the data by year, we find parallel trends. Observing the mortality rates by year,
we see that the rates for the white supercentenarians appear to have improved slightly overall for
the later group, suggesting that there may be minor gains in longevity (for the 1880s cohort
versus the 1870s cohort) here. Note the highest age went from 115 to 119, while the death rate

improved at ages 110, 111, and 112. At age 113 and above, an improvement is not evident.
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Similarly, the African American group showed a reduction in mortality at age 110 and 111, the
same rate at age 112, and an increase at age 113 and above. This suggests that the African
American supercentenarian population, while experiencing small longevity gains as well, did not
see improvements at the higher ages. This may be due to the rectangularization of mortality
effect, which as noted from previous data appears to be making inroads into the black female
numbers. With the black males, we still see a founder-effect pattern (much like the population

pyramids of developing nations).

Table 10. A Comparison of the Mortality Rates of Early and Late Caucasian American
Supercentenarian cohorts

Caucasian-American Cohorts

Age Early (1867-1879) Age Late (1880-1889)

Deaths Cumulative % Deaths Cumulative %

at Age Total at Age Total
120 0 0 N.A. 120 0 0 N.A.
119 0 0 N.A. 119 1 1 -100.0%
118 0 0 N.A. 118 0 1 0.00%
117 0 0 N.A. 117 0 1 0.00%
116 0 0 N.A. 116 0 1 0.00%
115 1 1 -100.0% 115 2 3 -66.7%
114 3 4 -75.0% 114 7 10 -70.0%
113 5 9 -55.6% 113 15 25 -60.0%
112 8 17 -47.2% 112 22 47 -46.8%
111 25 42 -59.5% 111 51 98 -52.0%
110 51 93 -54.8% 110 108 206 -52.4%
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Table 11. A Comparison of the Mortality Rates of Early and Late African American
Supercentenarian cohorts
African-American Cohorts

Age Early (1867-1879) Age Late (1880-1889)

Deaths  Cumulative % Deats Cumulative %

at Age Total at Age Total
120 0 0 N.A. 120 0 0 N.A.
119 0 0 N.A. 119 0 0 N.A.
118 0 0 N.A. 118 0 0 N.A.
117 1 1 -100.0% 117 0 0 N.A.
116 0 1 0.00% 116 0 0 N.A.
115 0 1 0.00% 115 1 1 -100.0%
114 1 2 -50.0% 114 2 3 -66.7%
113 1 3 -33.3% 113 6 9 -66.7%
112 2 5 -40.0% 112 6 15 -40.0%
111 4 9 -44.4% 111 10 25 -40.0%
110 9 18 -50.0% 110 11 36 -30.6%

Overall, the two-cohort analysis seems to show that the African American longevity

advantage at age 110 and above continues, from the earlier to the later cohort, with ratios well

over 20% higher than expected for both periods. However, we also saw parallel improvements in

both groups: the black and white supercentenarian population groups experienced rapid increases

in numbers, and both groups experienced a reduction in mortality among the “younger”

supercentenarians (aged 110-112). The rates for age 113 and above did not show much

difference for either race group.

Most of the tables and charts tend to confirm the observation of an African American

Conclusion

longevity advantage, and that advantage is positively correlated with increasing age. The

advantage appears for both genders but is stronger for African males. Utilizing the heterogeneity
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hypothesis and statistical artifact hypothesis, the results accord exactly with expectation: The
most rectangularization (or highest mortality rates) is for white females; the least
rectangularization is for black males. Alternately, both black males and females do better than
expected. Gender is by far the major effect, as the race/gender group analysis shown in Figure 7
demonstrates. Yet we also can conclude that race is a secondary effect. The longevity advantage
appears to be stronger for the “younger” supercentenarian age group (110-112), which argues
against the “age misreporting” hypothesis. Conversely, a longevity advantage is less certain at
age 113, which argues for a statistical artifact or heterogeneity hypothesis. Yet the continuing
advantage across early and late cohorts may argue for a biological hypothesis. The only thing
clear is that there is a definite racial advantage in the mortality rates for African American
supercentenarians versus Caucasian American supercentenarians. The life expectancy tables
clearly showed that for at least the cohorts born between 1867 and 1889, African Americans who
reached age 110 between January 1, 1980 and December 31, 1999 in the United States could
expect to life 2-7 months longer than their Caucasian American counterparts, and this advantage
held across gender. This data establishes the “what” in regards to whether an advantage based
on the race factor exists and can be quantified—the answer is “yes.” It does not, however,
answer the question of “why,” or what is the cause of these results. For some ideas about “why,”

we turn to Chapter 5.
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CHAPTER V

DISCUSSION

Analysis of the data in Chapter 4 established that, at least for the 1866-1889 birth cohort
of American supercentenarians studied, African Americans enjoy a definite longevity advantage.
What the analysis does not tell us, however, is why. The data establishes that although age
misreporting is the number one cause of erroneous data at the highest ages, when the data are
cleaned, there remains a still-significant proportion of African American longevity advantage
unaccounted for. Other hypotheses, as mentioned before, might account for the difference. These
include three main explanations: statistical, socio-cultural/environmental, and biological. While
not testing for these three in this thesis, | do offer some tentative background information to
serve as suggested avenues of further study.

The simplest explanation, and perhaps the most pertinent to genetic researchers, is the
argument that the longevity advantage has a biological cause and is thus inherited. However, this
explanation is also the most controversial, as it goes against the conventional sociological
wisdom that “race is socially constructed” and may not even exist as a biological entity. One way
to support the most controversial conclusion is to attempt to first rule out other explanations,
such as environmental/cultural/social factors or statistical factors. Thus, it stands to reason that
follow-up research should first test for other causes and correlations. For example, the data above
could be divided into early-period cohort (1866-1879) and late-period cohort (1880-1889) to see
if the results are stronger for one period or another. If the longevity advantage is due to social,

environmental, or cultural factors, we would expect the data to not align very well, as these
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factors tend to be temporary and change over time. Conversely, if human longevity is primarily
biological and there are small longevity variations by race, then we would expect to see the data
staying roughly the same over time.

In this chapter | will examine some of the social factors that may be correlated with
African American longevity advantage. First and foremost is the idea that African Americans
live longer due to religious effects. Indeed, earlier research on race, religion, and the crossover
effect found that at least part of the variation was attributed to race (Dupre, 2006). Based on this
research and this thesis, it follows that we should see the same results among the
supercentenarian population.

However, as Xian Liu, the proponent of a statistical hypothesis to account for the
advantage, has pointed out, if we assume that the biological basis for longevity is the same across
races and there are differences in the socio-cultural factors, we can expect that the advantage
would exist at 110 but close by 113, when the remaining population numbers near cohort
extinction. We found some partial evidence for this in the fact that the lower African American
mortality rate gap closes to equalize at age 113. However, above 113 the gap widens again. It
may be that the data result is simply a fluke. Or, it may be that another factor begins to weigh in
again. If maximum human longevity is controlled by biological factors and these vary somewhat
among/between races, then that could account for a resurgence of the longevity advantage at
ages 114 and above. On the other hand, mortality rates above 113 are based on such small
populations that we probably should not place too much confidence in the numbers.

Another argument is that the longevity advantage is a false correlation, caused by other
variations which can be accounted for statistically. For example, research has already shown that

children born to mothers under 25 tend to live longer (Gavrilov and Gavrilova, 2007), and
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African Americans are more likely to give birth at a young age**® even more-so 120 or more
years ago. Yet if this has any effect at all, it is likely only a small component of the advantage.
Other factors, such as climate, also could come into play. Other research has found a slight
advantage to living in warmer climates'*’ and a disproportionate percentage of the African
American population lived in the U.S. South some 120 years ago. However, again this effect, if
any, is likely very minor. When differences are so minute and causation overlaps, it may be
difficult to determine what proportion of the variance is attributable to each cause. Below, |
revisit the arguments that seem most relevant, giving an overview of the statistical artifact and
religious effect hypotheses and then touching on other arguments, including biological. A second
round of the SSA study likely will come available in 2009, and by then the size of the study
population will have increased, suggesting more opportunities for follow-up study in these areas.
The Statistical Artifact Hypothesis

Analysis of the data indicates that the longevity advantage for African-Americans still
exists at age 110, narrows by age 113, and then widens again. Why this may be is open to more
study. One of the reasons, certainly, is that of statistical artifact. Factors such as differences in
population sample size and mortality rates at the highest ages could account for some or all of
the longevity advantage (Wilmoth & Robine, 2003). The Caucasian American population has
experienced greater rectangularization of the mortality curve, allowing more “weaker” persons to
reach age 110, while only the strongest African-Americans, having faced greater selection
pressures, will have reached this age. In theory, most selection pressure factors disappear when a

cohort reaches extinction (the point at which the last living member of that cohort dies). Based

148 From http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1064078: “Overall, the proportion of African-
American women was higher for the younger NC-born women (i.e. those eligible for the birthweight analysis) than
for the full CBCS or for younger CBCS participants (born on or after 1 January 1948)” (accessed June 18, 2008).

Y7 http://longevity-science.org/Early-Life-Predictors-2003.pdf (accessed June 18, 2008).
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on sample size issues, the world cohort extinction age is generally 114-116, while that for the
U.S. is about 113-114 (still the highest in the world for an individual nation; for a small nation
like Norway, the average age at death of the oldest living person born in a given year or five-year
period is still less than 110).

The “Less is More” Hypothesis

Xian Liu and Matthew Witten’s paper, “A biologically based explanation for mortality
crossover in human populations” (1995), is the “smoking gun” that seems to be the main answer
to the question of why African Americans would have a shorter life expectancy but a longevity
advantage at the highest ages. The theory of cumulative disadvantage posits that disadvantages
accrue over the life course and their effects are continual. Some have suggested that
disadvantaged groups will have lower life expectancies, due to the effects of their disadvantage
(for example, the poor tend to eat a less-healthy diet and are less likely to have health insurance).
It follows that homeless persons, under extreme environmental pressures (lack of food, shelter,
etc), age faster and live shorter lives than the general population. Yet what about people with
relatively minor but continual socio-cultural disadvantages? Noting again the life expectancy in
the USA of African Americans (73) does not compare well to that of whites (78) but is far, far
ahead of that in a place such as Zimbabwe (about 40). Clearly, the African American life
expectancy experience in the USA must be closer to that of whites than to that of Zimbabweans.

How can the seemingly incompatible theories of cumulative disadvantage and race
crossover be reconciled, if both are true? The answer may be in statistics. Plainly put, Liu and

Witten argue that “the existence of a genetically predetermined maximum life span imposes the
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condition that the two subgroup mortality rates must cross”. Basically, this is the

~ GRG

148

“rectangularization of the mortality curve” argument:
A reduction of deaths at an earlier age for whites leads to a higher death rate for whites at older
ages. If death be delayed due to environmental or situational advantage, but in late life genetic
factors are predominant, then a crossover effect will exist even if the two subgroup lifespans are
equal. Taken another way, we must recognize that if we have two population groups, where one
is advantaged and one is disadvantaged, the initial advantage will cause a gap in the data.
However, over time the “advantaged” group’s luck runs out, in part due to the law of diminishing
returns. Meanwhile, the more disadvantaged group continues to get stronger, because their
weakest members already dropped out, leaving a survivor group (heterogeneity hypothesis).

All this sounds familiar, but Liu takes the argument further. Interestingly, Liu and
Witten’s calculations show that, in comparing the mortality rates of two groups (one advantaged,
one disadvantaged), the “differentiation is observed to widen as the population approaches 60
years of age; thereafter it gradually decreases, eventually to the convergence of the two survival
curves.” While different results may come with different death rates, this shows that the
mortality gap due to the effects of cumulative disadvantage does in fact grow wider over time,
before its effects diminish. Thus, if we were to study the effects of cumulative disadvantage from
age 30 to 60, the gap would widen over time, but above age 60 the gap would narrow. This has
social policy implications. Using the life-course perspective, the disadvantaged group is most

adversely affected in middle age. It should be noted, however, that the convergence or crossover

148 Taken from http://www.grg.org/ (accessed June 5, 2008).
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of the death rates does not mean that the disadvantage disappears. Instead, it means the
remaining advantaged population is weaker (because more frail persons have survived). This is
called the heterogeneity of frailty hypothesis.

Interestingly, Liu and Witten try a second scenario, which posits that there is no
genetically predetermined maximum life span. Their data analysis would suggest a “die-off” of
the disadvantaged group by age 110. Yet, among the African-American population, we see a
continual existence of the population above age 110 (currently, Gertrude Baines, aged 114, is the
oldest living verified African-American). This suggests that there is in fact a maximum life span
(scenario one is more akin to reality). Their “crossover” at age 109 is little more than a statistical
artifact. A third scenario is more akin to the aging of non-human animals such as tortoises and
fish and so is not discussed in detail here.

To review, in the first scenario, an assumption of an equal maximum life span (120 for
each group) among two population subgroups, where one group is advantaged and one is
disadvantaged, automatically results in a crossover effect. In a second scenario, where there is an
assumption of unequal maximum life span (120 for the advantaged group, 110 for the
disadvantaged group), a crossover effect exists, but only at the extreme end (age 109); it is a
mere statistical artifact. A third scenario, using a constant hazard ratio, is more akin to deaths
among some animal species and so is not relevant to humans. A fourth scenario was not
discussed: what if the disadvantaged group had a maximum longevity advantage? It seems that,
as good as this article is, at least one angle was not explored, leaving the door open for future
analysis.

Liu and Witten noted that (in 1995) “it is currently a widely held belief that

environmentally advantaged persons (e.g., persons with high socioeconomic status) live longer
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than their disadvantaged counterparts” and that “subgroup mortality differences are often viewed
as constantly proportional over the entire course of human life.” Their seminal work basically
puts this idea to rest using statistics alone, paving the way for accepting that the crossover effect
is actually a function of cumulative disadvantage, much the same way a pruned tree will grow
faster than an unaltered one. The caveat is that the negative early effects must be only of
moderate proportion: clearly, the Jewish population in Auschwitz had a very short life
expectancy (akin to cutting a tree down, not pruning it). As Liu and Witten put it, “Whether
substantial differences in hazard rates can translate into strong differences in survival depends
upon the magnitude of the survival rates.”
The Religious Effect Hypothesis

It seems that most of the newspapers covering supercentenarians favor the idea that
religious attendance and faith in God are associated with longevity, but is there a racial
component as well? M. E. Dupre has, fortunately, already done research which suggests that a
portion of the crossover effect can be attributed to a religious effect; even within the African
American community, frequent church attenders lived longer (Dupre et al., 2006). A within-
group variation such as this suggests a social origin and thus cannot be attributed to biological
factors. We have heard that black churches are more “colorful,” with more singing, and more
physical movement, than traditional white churches. | have seen firsthand that Bettie Wilson was
still grooving to gospel singing at age 115 (see figure 9).

Is it possible that one aspect of the African-American longevity advantage after age 80 is
due to a greater socialization in church, including the positive psychosocial effects of self-esteem,

lowered stress, and social support? We need to remember that, tracing to the slave days, Sunday
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and church were often the only times blacks could get off work. This evolved into a strategy to

avoid working for the master by having all-day church service.

Figure 9. Bettie Wilson, 1890-2006, lived to 115 years 153 days old and was married to
a pastor for 72 years. She attributed her long life to God and “living right.”
Photo courtesy of the Memphis Commercial Appeal.

149 \which states:

This idea is even encapsulated in a gospel song, “Ain’t Got Time to Die,
Lord, | keep so busy praisin’ my Jesus
Keep so busy praisin’ my Jesus
Keep so busy praisin’ my Jesus
Ain’t got time
‘Cause when I’m healin’ de sick
When I’m healin’ de sick
When I’m healin’ de sick
‘Cause it takes all 0’ ma time
All 0’ ma time

149 http://www.negrospirituals.com/news-song/ain_t_got_time to_die.htm (accessed May 1, 2008).
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To praise my Lord
If I don’t praise Him de rocks gonter cry out
Glory an’ honor
Lord, I keep so busy workin’ fer de Kingdom
Keep so busy workin’ fer de Kingdom...
Ain’t got time to die
‘Cause when I’'m feedin de po’...
I’m workin’ fer de Kingdom...
Ain’t got time to die
Lord, | keep so busy servin’ my Master
Keep so busy servin’ my Master
Ain’t got time to die
‘Cause when I’'m givin’ my all...
I’m servin’ my Master...
Ain’t got time to die
This one song encapsulates all that the African-American myth of longevity is: a desire to live a
long time (“ain’t got time to die”), especially long enough to live to see the day things will be
better for African Americans (“I never did think I’d see the day” is a common expression, used
to refer to things such as a black man being nominated for president); a passive resistance to the
white system of oppression, including deception (such as falsifying one’s age); but ultimately it
is about giving credit to God (praise, glory, honor) for their long life. The thinly-veiled message
here is that the slaves were too busy serving their Heavenly Master, God, to serve their earthly
master, the white man, who wanted them to work on Sunday. African-American religious
tradition is thus not simply a belief in God; it has been for many a way of life and an escape from
the harsh social reality of the dominant culture. But does it really contribute to longevity? It
seems that this might contribute to the African-American myth of longevity, but are there
scientifically measurable benefits?
The answer appears to be yes—and no. In 2006, we find the first attempt to link the race

crossover effect to the effects of religion (Dupre, Fransese, & Parrado, 2006). The results are

mostly what might be expected, although with a few caveats: religion does appear to be a factor
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associated with longevity and race, but church attendance was only associated with longevity for
women (page 141). Interestingly, the study found a race crossover for both African-American
men and women, which suggests that religion could account for only part of the crossover effect.

Getting into the “meat” of the journal article, Dupre notes that “numerous studies have
shown a link between religious involvement and mortality,” that “religious affiliation and
attendance are greater among blacks than among whites,” and finally that “the health benefits of
religious participation are particularly strong for blacks™ (page 141). We see that although there
is a “religion effect” advantage for whites who attend church frequently (seven years more than
infrequent or nonattenders), the religion effect is doubled to fourteen years for African-
Americans (page 142). Is this due to an additional factor, race, or due to a greater intensity of the
African American spiritual experience? It seems the effect is less for men than for women (142):
the religion effect changed the crossover age for women by ten years but had no effect on the
male data. The final conclusion was that the crossover effect exists (141) and that the religion
effect appears to be a strong component of it, but not the only variable.

We see that the race crossover for black women occurs at age 80 for women who attend
church once a week or more but not until 90 for women who never attend. This ten-year gap
suggests that the statistical crossover occurs at age 90, but the added bonus of church attendance
means that African-American women who attend church regularly begin to outlive their white
counterparts a decade earlier. From this we can conclude that the factors involved in the
crossover effect must be multiple.

The Biological Superiority Hypothesis
Having considered both the Liu and Dupre hypotheses, both authors added a strong case

that statistical artifact and religious effect (part of a greater socio-environmental model) could
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account for part of the crossover effect. Neither was particularly successful, however, in
accounting for even a majority of the effect. Liu’s statistics-only model predicted a maximum
age of 110 for the oldest African-American, while Dupre’s religious effect only moved the age of
crossover up by about two years and could not account for a male crossover. Having considered
the arguments of age misreporting, statistical artifact, and religious effect, it is now time to
consider that, perhaps, biological differences could account for some of the variation.

A word of caution, again: some people have misused the biological argument to suggest
such silly ideas that African Americans think differently than whites do, using a different part of

150 | et me state that |

the brain, and that they can’t sit still in classrooms (Rev. Jeremiah Wright)
do not ascribe to such “theories.” We must recognize that we are all human and more alike than
different: even the Neanderthal, considered to be a separate species in the same genus (homo),
shares 99.5% of the DNA of modern humans, despite more than 400,000 years of divergent
evolution.™* Any race-based genetic differences due to group isolation within homo sapiens
would be only on the order of perhaps 70,000 years at most of unique evolution, enough for
minor group differentiation (called “genetic drift””) but not enough for speciation. Alternately,
note that humans are said to share 98% of the same genome with chimpanzees, yet the oldest
chimp on record is 75 years old (currently still living); the oldest human on record reached age
122...almost 63% older. So far, the oldest verified Caucasian-American (Sarah Knauss) was 119,
while the African-American record is 117. Thus, there is no evidence for an ultimate maximum

longevity of one race over another. The question is still open, however, concerning a “relative

maximum” longevity advantage.

150 http://www.city-journal.org/2008/eon0429hm.html (accessed June 16, 2008).

151 http://chronicle.uchicago.edu/061207/neanderthals.shtml (accessed June 16, 2008).
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Relative Maximum Longevity

However, the argument could be made for “relative maximum” longevity. In the same
way that sports teams can be said to have “depth” (the L.A. Lakers) but may not have the
greatest individual scorer (Le Bron James), so we can understand that when we see, currently,
that five of the top eleven oldest living Americans (as of June 5, 2008) are African-American
(45%), much greater than the expected 13%, it seems that this is more than just a fluke. Note that
the SSA study data only covered those born in the period 1866-1889. It did not include those
such as Elizabeth Bolden (1890-2006) or Bettie Wilson (1890-2006) or Gertrude Baines (1894-
present). It does not cover the time in 2006 when three of the four oldest living Americans were
African-American (and again in March 2008, when two of the top three were African American).
In early 2008, three of the four oldest living persons in the state of Michigan were African
American (the oldest being Daisey Bailey, figure 11). Even though the maximum ages reached
are not surpassing the all-time records, we must still notice an inordinate number of African
American supercentenarians compared to their share of the population.

It should be noted that this is the case, despite the greater difficulty of validating African
American claims. While the claims of Rebecca Lanier to be 116 (probably 102) or Ruby
Muhammad to be 111 (probably 101) appear to be false, cases such as Mary Davis of New York
(said to be 113) have yet to yield their secrets. Given that at least some of the unverified claims
are probably true and that it has been more difficult to verify the age of African American
claimants, it stands to reason that if we were an omniscient being and had all the answers, the
proportion of African American supercentenarians would be even higher than the Gerontology

Research Group data currently show. The greater difficulty in finding the cases has led to fewer
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African American cases in the age 110-111 range (but we see attention come to them around age
112), while I get e-mails from Caucasian supercentenarian families as soon as their 110"
birthday story hits the news...and often sooner. Since the USA lacks a central registry of
supercentenarians (Some nations, such as the Netherlands, Germany, and others track their oldest
citizens) and cases normally must be gathered through the media, it is harder to get an unbiased
dataset. Thus, the SSA study dataset is unique in that it provided a complete attempt to consider
every claim in the Social Security database for the period covered (excluding only about the 5%
of the U.S. population that was not enrolled).

If African American supercentenarians do live longer, on average, than their Caucasian
American counterparts, can biology explain this? Perhaps it can. The first thing we need to
consider is that humans are mammals, and all mammals appear to have a species-specific
maximum life span. The record for the lab mouse, for example, is 4.98 years, and despite the
offering of $1 million with the Methuselah mouse prize, no scientist has yet been able to
demonstrate that a lab mouse has reached the age of five years. The record for the oldest dog has
been 29 years for over fifty years. However, the oldest cat record, 36 in 1957, is now 38: that 6%
increase in fifty years compares to an 8% increase in the human record (from 113 to 122). Thus,
some maximum lifespan increase is possible, but the increases are generally logarithmic.

All this means that the maximum life spans of humans are mostly controlled through
biology. We need to understand that humans, as by far the longest-living primates, evolved over
time to favor those living longer (the “grandmother effect”). Note the current oldest gorilla,

152
5

Jenny, is 552 while the oldest chimpanzee, Cheetah, is 75.'>* Chimpanzees are our closest

152 http://www.msnbc.msn.com/id/24539602/ (accessed June 5, 2008).

153 http://www.news.com.au/entertainment/story/0,10221,21542569-7485,00.html?from=public_rss (accessed June
5, 2008).
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relative, and they have evolved longer life spans than the gorilla. Humans, in turn, have evolved
longer life spans than the chimpanzee.

Survival of the Fittest Argument

What causes evolution to favor longer life spans? Without getting into too much detail,
the “survival of the fittest” principle holds: the genetically weak die off first, while the fittest
tend to survive and pass on their genes. However, some of that “natural” selection is due to
different selection pressures. In a coddled environment, the genetically weak can survive (a
“bubble boy” being an extreme example). It therefore follows that greater selection pressures
will favor an intensified evolutionary push that favors the most fit, while lesser selection
pressures will allow weaker members of the species to continue to survive.

The question arises, then: Have African Americans faced greater selection pressures? The
answer appears to be yes, over both the long term and in recent history. Taking the macro-
evolutionist approach, over the last 50,000 years the African race group has faced intense
selection pressures on 206 sites on the human genome, compared to just 188 for the Indo-
European race group and 185 for the East Asian race group—a difference of 9.6% over
Caucasians and 11.4% over East Asians (Wade, June 2007). Approximating the African
American group to the African group and the Caucasian American group to the Indo-European
group, we can thus hypothesize that greater selection pressures, and thus faster evolution, may
have led to more adaptations that favor longevity for the African and African American

groups.™*

154 yet some would argue why we have no seen the same results in the African continent that we do in America. |
would revisit the cutting a tree down versus pruning argument; the current life expectancies in most African nations
are far too low to produce more than a few supercentenarians, and even if they existed, the state of recordkeeping
there some 100+ years ago was such that most people’s birth record did not exist.
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In addition, there is another genetic argument—the population bottleneck theory*—

156

which argues for the existence of different racial groups.™ Most human evolutionists today

agree that greater genetic diversity leads to greater health of a population group*®’

(we see acute
concern for inbred endangered species, such as the Javan elephant or Javan rhinoceros). In some
instances, isolation on an island has led to island dwarfism. It may be paradoxical to note that,
even though the Indo-European group has evolved less over the last 50,000 years, it is also less
genetically diverse. Due to having migrated greater distances and becoming isolated (especially
during the Ice Age), there was less genetic exchange and hence more inbreeding, which may
have led to more genetic diseases such as cystic fibrosis or spina bifida. We can thus infer that
the Indo—European group should be less genetically fit overall.

Finally, there is an argument for “microevolution.” Micro-evolutionists have
demonstrated that butterflies can evolve rapidly, with a major change in sex ratio from one to 39
percent male in just one year.™*® Whether this can translate to humans or mammals may be too
early to tell. However, it has been anecdotally noted that African Americans in the United States
first faced the selection pressures of being captured in Africa, surviving the slave ship journey to
the United States (and other locations), and finally, selective breeding. That is, often the most-
healthy African American males were selected to be the “stud” that would then be mated with
the healthy females; less-healthy slaves would be discouraged from breeding.

Of course, if conditions are too harsh, the benefits reverse: massive die-off can lead to

less diversity in the long run, as does forced breeding. Note that Liu’s statistics suggested a 10%

155 http://www.genetics.org/cgi/content/full/155/4/1981 (accessed June 18, 2008).

158 http://news.bbc.co.uk/2/hi/science/nature/7358868.stm (accessed June 18, 2008).

57 http://query.nytimes.com/gst/fullpage.html?res=9BODEFDE123EF935A15756C0A961948260 (accessed June
18, 2008).

158 http://www.sciam.com/article.cfm?id=but-madam-butterfly-where&ref=rss (accessed June 16, 2008).
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greater pressure produced the best crossover results (and this number is close to the noted 9.6%
difference). It has been noted that slave conditions in Brazil were so harsh as to lead to negative
population growth (slaves had to be restocked), whereas in the USA, as bad as conditions were,
there was a positive population growth (perhaps because the clause in the Constitution
forbidding the importing of slaves after 1808 encouraged efforts to manage the ones already
here).

We then have many hypotheses that could support the notion that a raced-based longevity
advantage could be biologically-based. What about the details, however? What particular areas
of study might show an advantage?

Race and skin

When people consider “vital” human organs, they think of the heart, the brain, the liver.
Often forgotten is the largest human organ—the skin. Only when someone suffers severe burns
in a fire (or when we over-tan ourselves) do we realize how important the skin is. The skin
protects the human body from micro-pathogens, seals in moisture (we are 65% water), helps to
regulate our internal body temperature (sweat glands), and protects our internal organs. Note that
a bad sunburn is enough to allow for infection, fever, and a lowered immune system response.

Is there a racial advantage for African Americans regarding their skin? It is well-known
that darker skin has more melanin, offering more protection from the sun’s harmful UV rays. But
this factor alone should account for only a small advantage in lower skin-cancer rates. Perhaps
skin color is too superficial. One thing | have noticed with African American supercentenarians,

however, is that their skin is often less-wrinkled and thicker than the skin of their Caucasian
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American counterparts. There is even a saying in the black community, “Black don’t crack.”**®
This has been offered as a reason for African Americans looking young for their age. Note also
that research by the New England Centenarian Study showed that people who look young for
their age live longer (citation needed). Greater elasticity and/or thickness could really explain a
lot. Many super-elderly people die from dehydration, and skin that is less wrinkled has less
surface area for evaporation. Less-wrinkled, thicker skin is also less likely to bruise and better
protects the internal organs. Do African Americans really have thicker, less wrinkled skin,
though? I have thus far not been able to find any reference material on this, and it thus appears to
remain an area of potential future study.

Athletic Ability Argument

| do note that if Africans have evolved 10% more genes overall, there should be other
genetic differences as well. We see that the record holders in sprint events are particularly

dominated by persons of African ancestry:

159 This reference associates “Black don’t crack” with older African Americans looking good for their age:
http://www.bet.com/News/Features/WHMO08_BlackDontCrackFabCelebsNewsFlipbooks.htm (accessed June 5,
2008).
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Figure 10.  Usain Bolt of Jamaica sets the world record in the 100 meter dash (9.72
seconds), May 31, 2008.1%°
The dominance is not just over Indo-Europeans but over East Asians as well. With the occasional
exception (such as 400-meter sprinter Jeremy Wariner), we often see world sprint events
dominated by those of African origin. Note in Figure 10, blacks took not just first, second, and
third—no non-Africans can be seen on the track. If the life course and cumulative advantage
perspectives are true, being healthier or stronger early in life should mean that one has greater
maximum potential to live a long time (whether or not that person lives the lifestyle needed to
reach that potential is another matter).

But so far, no research has demonstrated that the ability to run fast is greater for one race
of people than another due to genetics. This is something that, perhaps due to political
correctness, has not been studied. It is also true that in ancient times the ability to run fast was
important to escape from wild animals but also other humans. That is no longer the case, so
testing for some genetic advantage like this may not be warranted. On the other hand, we all

would like to slow the aging process, and many would like to live longer. If even a small

1%050urce: http://www.radiojamaica.com/images/stories/bolt_osaka.jpg (accessed June 5, 2008).
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advantage could be identified, it may be beneficial in combating aging. It may be that testing for
a race-based biological effect on humans could lead to identifying the genes associated with
longevity, and thus be beneficial for our understanding .

Age of the Birth Mother

One more angle must be considered in the biological-advantage hypothesis: it could be a
hybrid of genetics and social environment. Recent research has found a strong association
between living to 100 and the age of the mother (Gavrilova & Gavrilov, 2007). Centenarians
were more likely to be born to mothers under 25 or over 37. The U-curve suggests two genetic
factors here: one, young, healthy women would give birth to healthier children, and since human
DNA evolves even within our own body (epigenetics), a young person’s DNA is more likely to
have undamaged DNA than an old person’s. However, after a sharp drop-off we see a partial
comeback after age 37. This could be explained because the less fertile would have stopped
giving birth by this age, and research has shown that women over 40 who give birth (natural
births, not modern fertility interventions) tend to live longer and are possibly slower-aging
individuals. Thus, age of the birth mother is associated with biological advantage.

When it comes to age of the birth mother and race, statistics show that African Americans
tend to have their first child at a younger age than their white counterparts, with the difference
particularly stronger a century ago. In perhaps a most interesting case, Bettie Wilson (1890-2006)
was born the 12" and last child to a 45-year-old slave woman in 1890. Yet she also gave birth at
age 19, and her son is still living at age 97. In another case, 112-year-old Susan Lynn (1888-2001)
gave birth at age 12, to a child who lived to 96.

In sum, there are plenty of hypotheses regarding age, race, and biology that remain to be

adequately tested. Perhaps future research will finally bring us answers.
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Areas of Further Study
Several other factors may correlate with African-American longevity. Below, | briefly
review a few that may be particularly pertinent.

African-American Longevity and Home-Based Care

It has been interesting to note that African Americans tend to be cared for more at home
than Caucasian Americans. While race and health status data on supercentenarians does not yet
exist, a study of the centenarians in the U.S. Census, 1990, found that “ While whites appear to
have lower disability levels at the younger-old ages, this was not the case among those aged 80
and above” (Krach & Velkoff, 1999). Moreover, while over 50% of white centenarians lived in a
nursing home, less than 30% of African Americans did (figure 8, Krach & Velkoff, 1999).
While | did not investigate, or even find, a paper linking home-care rates with the crossover
effect, this would seem to be a fruitful avenue of future research.

African-American Longevity and Physical Activity

Another conclusion that needs to be stated is that, while a disadvantaged group eventually
will have a late-life period of catching up, the mortality disparity is greatest in early-middle age,
when the weaker members of the disadvantaged group tend to die off. It also means that the
theory of cumulative disadvantage and the life course perspective are in fact relevant to mortality;
we only see a mortality reversal among the oldest-old. Thus, both theories were found to be valid
and did not contradict each other. There is one converse conclusion that may be drawn: hard
work and exercise and staying active instead of “retiring” is positively correlated with longevity

(such as Daisey Bailey—see Figure 11).



152

!": A N -

Figure 11.  Daisey Bailey of Detroit, Michigan, age 112,
who carried logs for a living

Ironically, African-Americans in the past were active of necessity (through physical
labor); it seems that at present, the younger cohorts have rebelled against this by intentionally
avoiding exercise and physical activity. Currently, African-Americans have the highest rates of
obesity among women®®* and a new culture of sedentariness that includes taking the elevator to
the second floor may be a factor in that. Meanwhile, the previously inactive (where retirement
meant staying at home or going golfing) white elderly population is gradually giving way to a
more-active lifestyle model. All of this means that any longevity benefits previously seen could
disappear due to cohort effects and different group life-course trajectories. Thus, African-

American longevity among the oldest-old should not be misinterpreted or misconstrued to

161 http://www.cdc.gov/nchs/data/hus/hus07.pdf#074 (accessed June 16, 2008); also
http://www.cdc.gov/nchs/data/databriefs/db01.pdf (accessed June 16, 2008).
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endorse their disadvantaged status or the ability to “get by with less money. Instead, we should
celebrate their spirit of survival and endorse the idea of keeping physically active and socially
active (as African-Americans have traditionally been more socially active in church). It remains
to be seen if non-church social functions can and will have the same effects that church
attendance has had.

Race Crossover effect continues to age 113

Previous studies have demonstrated the crossover effect to age 99. This research extends
the crossover effect to age 113. At this point, the data become less clear (see Figure 6, Annual
Supercentenarian Mortality by Race); the mortality rates for African American and white
supercentenarians are roughly equivalent at 113, but at age 114 and 115 the African American
rate is again less than that of whites. The sample size is too small for these data to be reliable. It
also should be noted that the “mortality deceleration” hypothesis suggests a lower death rate for
a very small sample size. Hence, it could be argued that the real crossover effect ends at age 113,
and its apparent re-emergence could be a statistical apparition due to divergent cohort-sample
numbers. This could be an area of future research.

African-American Longevity and Religion

Do the effects of religious/spiritual beliefs in the African-American community provide a
longevity benefit greater than that for whites? While research has already shown that there is a
religious effect on longevity, further research is needed to show whether the religious effect
varies by particular religion or spiritual type. While we need to be mindful that African
American religious beliefs are not monolithic and come in many varieties (King et al, 2005), it is
also true that the oldest-old African American population is more likely to be members of

traditional African American churches (such as African Methodist Episcopal). Traditional
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African American church services often have more active participation (more singing, more
movement) which alone would suggest a positive health benefit versus the staid, old-line white
Protestant services, where participation is often regulated and limited to sitting quietly in church
pews. In addition, African American beliefs include attitudes that are less likely to favor assisted-
suicide and more likely to favor continued medical treatment for an extremely aged individual.
Elizabeth Bolden, for example, had a stroke at 113 and then had a feeding tube installed. She
lived to 116. Daphne Brann (a 110-year-old white lady) on the other hand, though a former
minister herself, had a heart attack at 110. Doctors “did nothing” because she had lived “long
enough.” This, despite the fact that she still could walk before the heart attack (albeit with a cane)
and had voted in the last election.

At Bettie Wilson’s 115" birthday party, she, though in a wheelchair, managed to sing
along to Negro spirituals. This included waving her hands through the air. At 114, she still read
the newspaper with glasses. She remained at home (rather than going to a nursing facility), being
taken care of by a great-granddaughter. “Mame Bettie,” as they called her, remained mentally
sharp and stayed physically active (though confined to a wheelchair) until almost the end. This
active approach to “living right,” as she called it, included many positives (physical, mental,
spiritual) that likely contributed to her extraordinary longevity.

New Social Security Database

The SSA study is doing a similar examination of data for the 1890-1894 population
cohort. Will the race results be the same (supporting the initial findings) or different? While the
initial SSA study of supercentenarians was a quite large sample, enough for subgroup data on
race (white and black), when breaking the data down into binary combinations (such as black

males) the numbers provided were quite small. It could be argued, even though the data was a
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whole-population count, that the results were due to chance distribution, rather than an actual
longevity advantage. One way to test this hypothesis is to see if the longevity advantage seen in
the supercentenarian population cohort born between 1865 and 1889 will be repeated. The SSA
is already investigating the 1890-1894 cohort using similar techniques,*®? and the results,
expected in 2009 or shortly afterward, are expected to have a population cohort of more than 100
supercentenarians. An analysis of the new data might find that the longevity advantage seen
earlier continues, or that it does not. If not, it could be argued that the initial effect was
temporary. However, anecdotal evidence favors a continuing African-American longevity
advantage. If we check the latest Gerontology Research Group list'®3, as of March 1, 2008, it
contained a total of 30 U.S.-born validated living supercentenarians, of which 8 (26.7%) were
African-American (much higher than the expected rate of 12% based on the 1900 census).
Additionally, three of the top five oldest Americans were African-American (Arbella Ewing, 113;
Gertrude Baines, 113; Beatrice Farve, 112) as was the oldest living male (George Francis, age
111). This, despite the fact that African-American cases are more difficult to verify and we also
had a disproportionate number of outstanding African-American claims (such as Mary Dauvis,
claims 113). Some of this was due to a greater age misreporting: preliminary analysis indicates
that Rebecca Lanier, who claims age 114, is really 101; Virginia Call, who claims 114, is really
110; Susie Middleton, who claims 112, is really 110; and Ruby Muhammad, who claims 110, is
really 100. But none of these cases was on the GRG list, so we can say that it appears the
African-American longevity advantage seen in the 1865-1889 cohorts continues in the 1890s

generation.

182 There are some minor differences in processing; cases are more likely to be investigated before being thrown out
as they were in the initial study.

163 See http://www.grg.org/Adams/E.HTM (accessed June 5, 2008). This list is updated quite often and so may not
be the version cited above.
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Concluding Thoughts

The Problem of Race

It seem that, for many, the issue of “race” is still a problem—and not only as an issue of
discrimination. It seems that for many, the best way to “solve” the problems of race is to ignore
it, pretend it doesn’t exist. Yet this misses the point: recognition of “diversity” is pushed by
some, yet in that “diversity” we are “all the same”---two unreconcilable positions being pushed,
often, by the same people. I note that when the New York Times recently did a story on genetics
and “race,” they chose another word—*population group.” If retiring “race” as a four-letter word
will solve the problem, I’m all for it. For many, the problem seems that the old black-and-white
model should give way to shades of gray. Many persons don’t neatly fit into one racial category.
It may be easy to start with “white, black, red, yellow”—but what about people from the
Andaman Islands? Very dark-skinned, and Indo — European? More importantly, what about
“mixed-race” children—should we go with the old model of “if you have one ounce of black
blood, you are black?” I say no. We need a better discussion of the issues of racial differences,
and we need to think of this more in scientific terms. In fact, one solution is that we need a more
complicated model: if we consider humans a genetic “mosaic,” then the more appropriate
question may be, not “what race are you?” but “What is your genetic profile?”

May | suggest that a greater educational cross-fertilization between sociologists and
demographers would resolve many apparent contradictions, including the repeated but failed

attempt to eliminate the crossover effect through correction of age misreporting. Is African
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American longevity a myth? Yes, and no. Both answers are correct. As | said earlier, double
entendré intended. Yes, we must recognize that age misreporting is still a significant factor. No,
it is not the only factor.

Status of African-American Supercentenarians Today

Currently, as of this writing (June 6, 2008), of the 11 living validated Americans aged
112 or older, 5 (45%) are African American (much higher than the expected 12%, based on the
African-American proportion of the U.S. population in the 1900 census), including the oldest
living American male. This, despite the fact that this does not include the unvalidated claims,
which are disproportionately African-American (such as Carrie Berrian of Georgia, claims 113;
Mary Davis of New York, claims 113; Rebecca Lanier of Ohio, claims 116; Richard Washington
of South Carolina, claims 115, or even the current “oldest American claimant”: Pearl Gartrell of
Florida claims to be 120). Yet the oldest living verified person is a white woman, Edna Parker,
115. All this suggests that the racial supercentenarian trends documented in this thesis for the
1866-1889 population cohorts have continued for those born in the 1890s. It is likely that a
majority of the racial variation in supercentenarian numbers (using unsifted data) is due to age
misreporting. Suggestions have been made (based on possible census-linked matches) that
Rebecca Lanier, “116,” is really 103, for example; that Ruby Muhammad, who claims to be 111,
is just 101 years old; that Richard Washington, who claims 115, is 110; that Virginia Calls, who
claims 114, is just 110; that Susan Middleton, who claims 112, is 110, etc). Yet if we exclude all
of these cases, using only data verified through early-life documentation, we still find the rate of
African Americans aged 112 or older to be 2 %% times the expected rate. Thus the current data is

telling the same story. The question of “what” is answered. The question of “why” remains.
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Extreme Longevity Tracking: Past, Present, and Future

By bridging the past to the present in the niche field of extreme longevity tracking, this
paper recovers the long-forgotten foundations of research in the field: e.g., who remembered that
Thomas Emley Young began the tradition of keeping lists of verified centenarians in 1899? By
daring to analyze the Social Security Administration data on supercentenarians and race, this
thesis takes the next step for those who had long suggested a race-mortality crossover effect.
While not answering the question of “why,” this paper seeks an answer to the question of “what”
concerning race differences in mortality among supercentenarians and adds a new chapter to a
long tradition, while suggesting future avenues of investigation. My hope for this study is not
simply to keep the traditions of extreme-longevity research alive, but to expand them in new
interdisciplinary directions. We can put humans on the moon, but so far science has not yet been
able to accurately determine a person’s age through scientific testing. I found this almost
appalling, and part of my interest in the field has to do with my sense that gerontology in general,
and extreme longevity in particular, remain woefully understudied, but possess great potential for
future research expansion. After all, what can be a greater accomplishment for humanity than
extending the human life span, which would allow less investment in the re-education of
replacement generations. However, we must first establish how long humans really live before
we can begin to test for whether life can be extended. If anything, I must see myself as lucky for
having come along at the “right” moment, just as “America” was ripe for “discovery” by
Columbus in 1492; though not lost to the American Indians and having been visited by the
Vikings, discovering America was, for Columbus, part of a Western “Age of Discovery” of
expanding knowledge through exploration, and that he got there “first” among the other

competing explorers might just have to do with his pluck (he was turned down by the King of



159

Portugal and Spain several times before the answer for financing was “yes”). In the historians’
debate of whether “man makes history or history makes man,” the answer may be both: while we
are a product of our civilization, it is incumbent upon individuals to advance a new idea or
reclaim an old one, even if not the prevailing thought at the time. Although Alfred Wegener’s
ideas of continental drift had been dismissed by the scholars of the day (around 1915), who could
not fathom a way for the continents to move, it would turn out that he was on the whole correct.
By the 1960s, science shifted in favor of Wegener’s ideas and away from the old order (a static-
state model of continents staying in one place), though diehards like Sir Harold Jeffreys (1891-
1989) remained unconvinced. The problem was that Wegener was “right for the wrong reason”:
continents do not “drift” over the ocean floor, but with the ocean floor as one; he was right about
the “what” but not the “how.” I, too, am suggesting some ideas that may be controversial to some
(such as the idea that there may be minor differences in maximum longevity and these
differences can be partially accounted for by “race”). | hope that, as with Columbus and
Wegener, even if my conclusions are not entirely correct, they will, on the whole, prove near the
mark and that others eventually will come around to my positions. | do note a recent pendulum
swing toward the idea of genetic differences based on group ancestry and isolation; replacing the
word “race” with “haplogroup” or an other genetic-based term might be a closer model for my
real theories on longevity and race. However, we must acknowledge that the data exists in the
social construct of the day and that the word used officially in the Social Security data for group
differences is “race.” Thus we might say that “race” is a social construct, but longevity
differences based on “race” may have, at least partly, a biological origin.

Even the issue of determining the age of a single individual remains controversial.

Though one day, a scientific methodology for accurately assessing whether someone who claims
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to be 115 really is that age or not can be expected, it still remains a tremendous area of growth
even in the realm of paper or electronic data recordkeeping. The analyses presented in this thesis
are a first-ever look at supercentenarians and race, mostly because the particular study from
which the data came started only in the year 2000, with preliminary data released in 2002, and no
prior data are available. Indeed, the idea of studying supercentenarians as a population, and not
just as individuals, emerged only in the last twenty years. The teamwork and dedication of a
small group of international scientists and volunteers who have helped to make this idea a reality
has been amazing. To all those who have helped me along the way, | dedicate this thesis to you,
and I hope that others will follow in my footstep. For the true value of research is best measured
by whether other researchers find it relevant; a trail that is blazed but is lost due to disuse does
not have the value of that which is kept active. Thus Christopher Columbus’s discovery was
made more important than Leif Eriksson’s discovery of the same continent. Yet just as the story
of Leif Eriksson and the Vikings was recovered to history, so likewise | hope this thesis also will
aid the recovery of the almost-forgotten works of those who had blazed the trail of research into
extreme longevity. And | offer apologies: for those scarce works that | was not able to recover, |
leave to the next researcher.

THE END
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APPENDICES

Appendix A: Genetics and Human Migration
This information is provided to give background information on the genetic differentiation
and migration of humans, which is pertinent to the discussion of the biological origins of
the concept of “race”
The following maps and charts are taken from

http://worldfamilies.net/migration_map_wfn.gif

unless otherwise cited and are presented here for background informational purposes only; I do
not represent this as my own work.
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We all come from the same family tree...that is, if we go back just 160,000 years we all share at
least one mother in common (out of millions).
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From the New York Times (June 26, 2007 and Dec 11, 2007):
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Appendix B: Mathematical Survivor Curves at the Highest Ages

This information is provided to give background information on the statistical mapping of
human mortality rates, with a particular view towards the survivor curve

Mortality Deceleration.

Background information:

http://longevity-science.org/Mortality Deceleration.html

Gompertz Curve. The Gompertz curve model predicts that “growth” is slowest at the

“start and end of a time period”.164

http://mathworld.wolfram.com/GompertzCurve.html

Applied Mathematics > Business > Actuarial Mathematics >
Applied Mathematics > Population Dynamics >

Gompertz Curve

The function defined by
v=a b

It is used in actuarial science for specifying a simplified mortality law (Kenney and Keeping 1962, p. 241). Using

5 (x)as the probability that a newborn will achieve age *, the Gompertz law is

s(x)=exp[-m(c" = 1)],

for¢ > 1, x = 0(Gompertz 1832).

164 http://en.wikipedia.org/wiki/Gompertz_curve


http://mathworld.wolfram.com/topics/AppliedMathematics.html
http://mathworld.wolfram.com/topics/Business.html
http://mathworld.wolfram.com/topics/ActuarialMathematics.html
http://mathworld.wolfram.com/topics/AppliedMathematics.html
http://mathworld.wolfram.com/topics/PopulationDynamics.html
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