REPORTED DEATHS OF CENTENARIANS AND NEAR-CENTENARIANS
IN THE U.S. SOCIAL SECURITY ADMINISTRATION'S DEATH MASTER FILE

K. Fag

And the Lord said,

My spirit shdl not aways strive with man,

For that he dso is flesh:

Y et his days shdl be an hundred and twenty years.
--Genesis 6:3 (King James Bible)

The sum of aman’sdaysis great
If it reaches ahundred years.
Likeadrop of seawater, like agrain of sand,
So are these few years among the days of eternity.
--Sirach (Ecclesiagticus) 18:7-8 (New American Bible)

The days of our years are threescore years and ten;
And if by reason of strength they be fourscore years,
Y et isther strength labour and sorrow;
For it is soon cut off, and we fly away.

-- Psalm 90:10 (King James Bible)

Abstract

The Death Magter File (DMF) maintained by the Socid Security Adminidration (SSA) isthe
largest collection of publicly-accessible death records in the United States. As of December 2000, the
public release version of the DMF (DMF-PR) contains 65,089,493 death records for deaths occurring
between 1900 and 2000. Of these records, 1,658,559 relate to decedents aged 95-99; 319,975, to
decedents aged 100-104; 29,800 to decedents aged 105-109; 2,439 to decedents aged 110-114;
773, to decedents aged 115-119; 265, to decedents aged 120-124; 124, to decedents aged 125-129.
There are scattered records for even higher reported ages at degth.

This article discusses the sources of the information in the DMFPR and the potentid utility of
this information for demographic studies of centenarians and near-centenarians. While the United States
will not celebrate the centennid of the completion of its birth registration area until 2033, geographicaly
specific centenarian samples drawn from the DMF-PR can be vdidated using early twentieth-century
censuses and other resources.
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Abbreviations Utilized In This Paper

BLF, Black Lung File

BY, Birth Year

CDC, [United States] Center for Disease Control and Prevention

DACUS, Death Alert, Control and Update System

DHEW, [United States| Department of Hedlth, Education and Wdfare

DMF, Death Magter File

DMF-PR, Death Magter File-Public Release Verson

DY, Degath Year

HCFA, [United States] Hedlth Care Financing Administration

MBR, Master Beneficiary Record

NAPHSIS, Nationd Association for Public Hedth Statistics and Information Systems
NDI, Nationa Death Index

NCHS, [United States| Nationa Center for Hedth Statistics

NTIS, Nationd Technicd Information Service (U.S. Department of Commerce)
OIG, Office of the Ingpector Generd (U.S. Socid Security Administration)
SER, Summary Earnings Record

SSA, [United States] Socid Security Administration

SSN, Socia Security Number
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History of DMF-PR

Fromitsinception in 1935, SSA has had asits primary misson accurate and timely payment of
the benefits provided under the Socid Security Act. Theseinclude not only primary old age benefits but
aso disability benefits and survivors: benefits to widows and widowers and minor children of decedent
insureds. A secondary mission has been the protection of the program and its insureds from fraudulent
clams made by non-qualified individuas. For example, a representative payee might attempt to continue
to receive a deceased insured’ s benefits." While secondary to the maintenance of accurate earnings
records and benefit payment records, the maintenance of death records relating to insureds has been an
important part of SSA’s record-keeping mission from inception

Aziz and Buckler (1992) provide a useful history of the maintenance of automated death
information by SSA. Manua registers commenced in 1937 were automated to create the DMF in
1962. Thereis a scattering of records for deaths from the period 1900-1936 but they total only 1606
deaths, less than 0.0025% of the total deaths in the December 2000 DMF-PR. Since program
inception the largest portion of death reports have been filed by funerd directors usng form SSA-721.
SSA dso recaives reports of deaths from rdatives, friends, financid indtitutions and postal authorities;
these sources together account for gpproximately 95 percent of deaths reported to SSA. However,
Section 205(r) of the Socia Security Amendments of 1983 authorized the Secretary of HHS to
contract to receive desth records from state bureaus of vital satistics. Degth information which SSA
receives s0lely from State bureaus of vitdl datistics is excluded from DMF-PR.

! SSA maintains a separate file of representative payee records, the Master Representative
Payee File (MRPF). SSA OIG (Office of Inspector General) Audit Report A-01-98-61009
(September 1999) concerned the detection of deceased representative payees.
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For many years death information obtained by SSA was posted both to the SER (Summary
Earnings Record) and the MBR (Master Beneficiary Record). The posting of deeth information to the
SER stopped in November 1977. However, desath information derived from clamsfor the Socid
Security lump sum desth benefit? began to be posted to MBR in 1977. In addition, SSA began
matching Medicare death records obtained from HCFA in 1982. Since 1988, the NUMIDENT file
(where dl gpplications for Socia Security Numbers[SSNS| are recorded) has been the officia
repository of dl SSA death data. Death information obtained from dl sourcesis consolidated in the
NUMIDENT file; DACUS (Degth Alert, Control and Update System) matches these records against
the MBR and the SSR (Supplemental Security Record) to produce derts for vaidation if a decedent is
in current payment status on thesefiles. As of December 2000, the DMF-PR aso contains 544,050
death records supplied by the Railroad Retirement Board.

The firss DMF-PR was created by collecting death records from the MBR, the SER, the SSR,
and the BLF (Black Lung File). Since 1979, the National Center for Hedlth Statistics (NCHS) of the
Center for Disease Control and Prevention (CDC) has received death record information from state
bureaus of vital satisticsto create the National Death Index (NDI). NCHS has spearheaded a program
for the automation of deeth records in cooperation with state bureaus of vitd gatigtics. In 1999, SSA
entered into a contract with NCHS and NAPHSIS (Nationd Association for Public Hedlth Statistics
and Information Systems) to Sart developing a nationd eectronic deeth registry. The ultimate objective
is to receive desth information within twenty-four hours of receipt by state bureaus of vitd statistics®
The information in the NDI* is not available to organizations or to the general public for legd,
adminidrative or genedogica work. It isavailable solely for gatistica purposesin medica and hedth
research. Names, SSNs, dates of birth and other related information can be submitted to NCHS in
electronic form or on NCHS coding sheets once aresearch project is gpproved for desth matching
againg the NDI. As of January 2000, the fees for routine NDI searches consist of a $350 service fee
plus $0.30 per record per year searched. The NDI is updated annually with data received from state
bureaus of vitd satistics, about ten months after the close of each cdendar year.

The DMF-PR is made available for private purchase through the NTIS (National Technica

? Research Note #2, “ The History & Development of the Lump Sum Desth Benefit,” issued by
the SSA Higtorian's Office in June 1996. An eectronic edition is available at
http:/Mmww.ssa.gov.history/lumpsum.html. Myers (1975) is an excdllent reference work for the historical
development of dl SSA programs.

% Progress of EDRS (electronic desth registration system) may be monitored on the NAPHSIS
Internet Site: hitp:/Amww.naphsis.org/man/EDRS.

* Information concerning NDI may be found on the NCHS Internet Site a hitp://
www.cdc.gov/nchs/r&d/indi.htm.
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Information Service) of the U.S. Department of Commerce.® The current subscription price for the
DMF-PR with quarterly updates as of January 2001 is $6900. Subscribers who intend to maintain
current data are aso required to subscribe to a monthly update service which costs an additiona $2760
per year. However, a number of private purchasers of the DMF-PR have made the data available to the
public without charge through the Internet. While the primary usage of the DMF-PR isfor probate and
genedogica work, medical and health researchers also use it for desths prior to the commencement of
NDI in 1979.

The author used the Rootsweb SSDI Desth Index® for his research; its advanced search
function alowed ready surveying of the records by caendar year of birth (BY) and cdendar year of
degth (DY'). Had the necessary funding been available, purchasing asingle issue of DMF-PR (current
price $1725) would have enabled the author to import the death information into a SQL database and
to write his own research queries.

The DMF-PR isan EBCDIC file with 60-byte records containing SSN, name, date of birth,
date of death’, state or country of residence (discontinued for deaths after February 1988), ZIP code of
last residence, and ZIP code of lump sum payment. However, a Significant number of records do not
contain information in some of the filds. The Rootsweb SSDI site hel pfully displays the locdity, county
and state corresponding to the ZIP code fields when they are present. It dso displays the state of
issuance of the decedent’s SSN based on its prefix. Users attempting to obtain deeth certificates from
date bureaus of vital gatistics have found that there are sometimes inaccuraciesin the DMF-PR; for
example, the ZIP code where a representative payee resided may be shown instead of the ZIP code
where a decedent insured resided.

® The subscription terms for DMF-PR may be found on the NTIS Internet site at:
http:/Amww.ntis.gov/product/ssa-death-master.htm. There isalink to a pdf which displays the layout of
the DMF-PR file.

® Internet address:  http://ssoli.geneal ogy.rootsweb.comvcgi-birvssdi.cgi.

" Many records contain only month and year of death and lack day of desth. Thusit is
impossible to determine completed years of life (age last birthday at degth) exactly for some decedents
who diein ther birth month.
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Table 1 compares SSA DMF-PR deaths with NCHS NDI deaths for each year from the
inception of the NDI in 1979 through 1999.2 The comparison is not complete because DMF-PR
contains some deeths of insuredsin foreign jurisdictions which are not included in NDI. However,
during the period 1979-1999, DMF-PR has on average included about nine of every ten deaths
included in NDI.

The SSA Office of the Inspector General (OIG) conducts periodic reviews of SSA operations
and issued Evaluation Report A-09-98-61011 “Improving the Usefulness of Social Security
Adminigration’s Death Master File’ [SSA-OIG (2000)] on July 28, 2000. This report discusses
SSA’s 1998 comparison of death information in the MBR and NUMIDENT files. Asaresult of this
comparison, information relating to 0.9 million deaths identified in MBR was added to NUMIDENT.
However, 1.3 million desths found in MBR were not added to NUMIDENT because of data
discrepancies (62% name, 32% date of birth, 5% gender).

Inits report OIG recommended that SSA undertake the reconciliation necessary to add these
1.3 million unmatched desths to DMF. It dso recommended that SSA annotate the DMF to indicate
which degath reports have been verified by SSA prior to awvarding or terminating benefits. SSA did not
agreewith OIG’' s recommendetion that the remaining unmaiched MBR desths be reconciled with DMF
but did accept the incluson of the verification identifier in the DMF as part of its development plan.

Program integrity is the primary misson of SSA. Creating records which are useful to private
individuasfor genedogicd, probate or demographic work is only aby-product of SSA’s pursuit of its

primary misson.
Centenarian and Near-Centenarian Deathsin DM F-PR

From 300,524 deaths reported in 1962 (the first year of automated record-keeping), death
reports in DMF-PR have grown steadily, first exceeding one million deathsin 1966. Manudly
maintained records converted in 1962 grew from 630 in 1937 to 98,992 in 1961. Thereisasmall
scattering of earlier deaths for the period 1900-1936 which congtitute fewer than 0.0025% of the total
records in the December 2000 DMF-PR. Figure 1 displays the growth of death reporting in the DMF-
PR in grgphicd form.

8 NDI total death counts for 1979-1998 were obtained from the NCHS Internet Site at
http://www.cdc.gov/nchs/datalgm292-1.pdf. A provisond death count for 1999 was obtained from the
article “Births, Marriages, Divorces and Deaths: Provisond Datafor 1999” in the Center for Disease
Control and Prevention’s National Vital Statistics Reports(vol. 48 no. 19) dated February 22, 2001.
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For amplicity in usng the Rootsweb advanced query function, the author computed age at
death (Y) as cdendar year of death (DY) less calendar year of birth (BY). For Y = DY-BY =N, the
youngest decedents (date of birth December 31, BY'; date of death January 1, BY +N) die at age N-1
years 1 day and the oldest decedents (date of birth January 1, BY'; date of death December 31,
BY+N) die a age N years 364 days. The completed years of life (CY) for al these decedents satisfies
therelationship N-1 < CY < N+1.

For example, the tabulation for Y = 100 includes persons who died between ages 99 years 1
day and 100 years 364 days. These deaths will average age 100 if both births and deaths are
digtributed uniformly in their respective years. Thereis probably no reason to expect that births are not
digtributed uniformly within each BY cohort. However, at advanced ages, it may be expected the deaths
will be heaped toward the beginning of DY for each BY cohort. Thus, the actua average age of persons
bornin BY dyingin DY =BY + 100 is probably lessthan 100 years.

For convenience, the author will refer to deaths occurring a Y = 100-129 inclusive as
centenarian deaths and to deaths occurring at Y = 95-99 as near-centenarian deaths. The author will
referto Y as“age’ throughout this paper.

Table 2 displaystota deaths and deaths in seven attained age groups (95-99, 100-104, 105-
109, 110-114, 115-119, 120-124 and 125-129) organized by quinquennid DY cohorts from 1900-
1904 through 1995-1999. DY = 2000 is displayed separately because of the incompleteness of
reporting in the December 2000 DMF-PR. Theirregular pattern of degths in the extreme age groups
115-119, 120-124 and 125-129 is notable. Deaths at 120-124 and 125-129 are heavily heaped in the
period DY = 1970-1974 while deaths at 115-119 are heavily heaped in the period DY = 1975-1984.

Table 3 digplays deaths in each of the seven attained age groups as a percentage of the total
deaths observed at attained ages 95-129. For all years of death combined, deaths at 95-99 represented
82.44% of totd deaths of centenarians and near-centenarians; deaths at 100-104, 15.90%; desaths at
105-109, 1.48%; deaths at 110-114, 0.12%; deaths at 115-119, 0.04%; deaths at 120-124, 0.01%;
and deaths at 125-129, 0.01%.

Table 4 examines deaths in each centenarian attained age group as a percentage of deathsin the
next lower group. That ages in the highest atained age groups are severdly overdtated is clear from the
relationships displayed in this table: 31.69% of attained age 110-114 degths at attained ages 115-119;
34.28% of attained age 115-119 deaths at attained ages 120-124; and 46.79% of attained age 120-
124 degaths at attained ages 125-129. The ratios are affected only modestly if the DY = 1900-1964
cohorts largely antedating the keeping of automated death records beginning in 1962 are excluded.

Table 5 digtributes the total desths reported in each of the seven attained age groups over the

quinquennial DY cohorts. For each attained age group, the reported deaths in each quinquennid DY
cohort are displayed as a percentage of the tota reported deaths for that attained age group. Note that
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the reporting of deasthsfor DY = 2000 in the December 2000 DMF-PR isincomplete. Asin Table 2,
the heaping of deaths at 115-119 inthe DY = 1975-1984 period and the heaping of deaths at 120-124
and at 125-129 in the DY = 1970-1974 period may be noted.

Figure 2 provides a graphica display of deaths recorded in the December 2000 DMF-PR by
BY. The earliest BY inthe DMF-PR is 1800, but desths first exceed 100 per year in BY = 1857;
1,000 per year in BY = 1864; 10,000 per year in BY = 1869; 100,000 per year in BY = 1876; and
1,000,000 per year in BY = 1892. In the December 2000 DMF-PR, BY = 1908 has the largest
number of deaths (1,646,671). Deaths fall back below 1,000,000 for BY = 1924; below 100,000 for
BY =1961; and below 10,000 for BY = 1983.

Degth reporting in the DMF-PR for the pre-retirement ages is substantialy |ess complete than
for the post-retirement ages because deaths reported to NUMIDENT solely by state bureaus of vita
datigtics are excluded from DMF-PR. Exclusons include most juvenile degths (except for juveniles
recaiving survivor benefits) and some pre-retirement adult deeths not qudifying for payment of the lump
sum desath benefit. Since 1981, payment of the $255 lump sum death benefit has been restricted to
decedent insureds leaving surviving gpouses or minor children. Some 121,335 deeths reported in the
December 2000 DMF-PR are reported with BY = 0000 to indicate unknown BY and are not included

in the graphicd display.

Table 6 displays deaths in the seven centenarian and near-centenarian attained age groups by
quinquennia BY cohorts from 1800-1804 through 1900-1904. BY = 1905 is displayed separately
because of the incompleteness of attained age 95 desath reportsin DY = 2000 in the December 2000
DMF-PR.

Based upon the population increases and the mortality improvements experienced in the United
States during the twentieth century, the December 2000 DMF-PR degath count at attained ages 115
119 should be greatest for the BY = 1875-1880 cohort; at ages 120-124, greatest for the BY = 1870-
1874 cohort; and at ages 125-129, greatest for the BY = 1865-1869 cohort. In actud fact, the
respective maximum deeth counts actually occur in the BY = 1860-1864 cohort for atained ages 115
119; inthe BY = 1850-1854 cohort for attained ages 120-124; and in the BY = 1845-1849 cohort for
attained ages 125-129. This phenomenon indicates that the death counts in the highest attained age
groups are suspect for the early BY cohorts.®

® Thetiny population of the early BY cohortsin DMF-PR fails to support the dternative
hypothesis that survivd into the highest attained age groups has actudly begun to decline in the United
States.
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Table 7 displays total centenarian and near-centenarian deaths by quinquennia BY cohort and
the deaths in each attained age group as a percentage of total centenarian and near-centenarian degths.
The deathsin the BY = 1800-1874 cohorts are heaped much more markedly in the centenarian attained
age groups than deaths in BY = 1875-1905 cohorts.

Table 8 displays the deaths for each quinquennia BY cohort in each of the centenarian attained
age groups, as percentages of deathsin the next lower attained age group. The same phenomenon of
over-contribution of the earliest BY cohortsto deaths at the highest attained groups observed in Table 6
isobsarved in thistable,

Table 9 digtributes the total deaths in each of the seven attained age groups over the
quinquennial BY cohorts. For each attained age group, the reported deaths in each quinquennid BY
cohort are displayed as a percentage of the total reported deaths for that attained age group. In every
attained age group above 100-104, the maximum representation by quinquennia BY cohort occurs
ubgtantidly earlier than expected.

It isfortunate that the early BY cohort component of the December 2000 DMF-PR is limited:
227,760 deaths (fewer than 0.35%) of the total DMF-PR deaths for BY = 1800-1874 cohorts and
5,610 deaths (or fewer than 0.001%) for the total DMF-PR deaths for BY = 1800-1864 cohorts.
However, these sparsaly populated early BY cohorts contribute disproportionately to the reported
deaths in the highest attained age groups.

Outlier Records

The author did not search DMF-PR systematicaly for Y > 130. A sparse population of such
records does exist in the December 2000 DMF-PR. Single instances of Y = 130 may befoundin BY =
1867, 1854, 1852, 1851, 1847, 1846, 1841, 1839, 1838, 1837, 1835, 1833 and 1827, while BY =
1831 and 1829 offer two instances each, and BY = 1844, 1843 and 1828, three instances each.
Altogether, the December 2000 DMF-PR contains 26 deaths at attained age Y = 130.

Since the sparsaly populated early BY cohorts contribute a disproportionate number of deaths
at the highest attained age groups, the author examined the BY = 1808 cohort in detail for dl possble
agesat deathfromY =92 (DY =1900) to Y =192 (DY = 2000). The results of the examindtion are
shown in detail in Table 10.

It will be noted that 31 of the 53 deaths for BY = 1808 are concentrated in the twenty-five year
period DY =1948-1972 (135 <=Y <= 164). The single death for DY = 2000 and BY = 1808 [SSN
568-96-5690 (born October 28, 1808, died March 13, 2000)], a claim of 191 years 4 months 13
years, is certainly aremarkable outlier, exceeding even the 185 years clamed for the Hungarian
centenarian Petracz Czartan (died 1724) in the eighteenth century. ™

19 For adiscussion of Czartan’s claimed 185 years, see L.-L.B. Petersen and B. Jeune, “Age
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The 33 deaths for BY = 1800 (the lowest year of birthin DMF-PR) contain 10 desths from the
period 1900-1906. However, none of the remaining 23 deaths are earlier than DY = 1975. The oldest
of these extreme records for BY = 1800 isfor SSN 194-52-7259 (born December 11, 1800, died
September 7, 1992), aclaim of 191 years 10 months 27 days. It seems very likely that the 23 deaths
with BY = 1800 and DY >= 1975 result from smple BY miscodes.

Higtoricaly many computerized systems specified 1800 as the low permissible vaue for
caendar year fidddsand it is possible that 1800 was coded when 0000 ought to have been coded for
unknown year of birth. Alternatively, the 23 extreme records with BY = 1800 and DY >= 1975 may
result from an erroneous conversion from two-postion to four-postion years. The same possibility of
errors interjected through miscoding or erroneous data conversions may explain many of the other
extreme ages at desth reported in the early nineteenth-century BY cohortsin DMF-PR.

The author examined decennial death years DY = 1940, 1950, 1960, 1970, 1980, 1990 and
2000 for dl BY cohorts and found decreasing frequency of extreme records with Y > 130 with
increasing DY from 1960 onward. The results of this examination are shown in detail in Table 11.

Vdidation in the Luxdorph Gdlery” in Jeune and Vaupe (1999), pp. 45-47. Bolle Luxdorph (1716-
1788) was a Danish civil servant who collected portraits of centenarians. Twentieth-century actuary W.
G. Bowerman collected photographs of centenarians; it is to be regretted that he was unable to publish
any of these photographsin his pioneering article [Bowerman (1939)] on centenarians.
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The data quality problems found with the extremely sparse records for DY < 1937 and for BY
< 1865 may cause many researchersto rgject these records out of hand. Payroll deductions under the
1935 Socia Security Act began as of January 1, 1937. Until the 1939 amendments, participation was
limited to workers aged under 65 years. Therefore, DMF-PR records with DY < 1937 or BY < 1865
appear to be of problematic origin.™*

Outlierswill inevitably remain afascination. Thereis vaid demographic reason to pursue cases
like Jeanne Calment (1875-1997) and Christian Mortensen (1882-1998)"; the validation of such
cases leads demographers to seek other survivors of comparable age. While it may betruethat it is
harder to vdidate the age claim of a decedent centenarian than it isto validate the age clam of aliving
centenarian, nevertheless sgnificant progress can be achieved based upon decedent records. The age
clam of French-Canadian Pierre Joubert (died 1814), long considered a probable supercentenarian by
authorities such as Bowerman (1939) and McWhirter (1977), was disproved in 1990 by the
remarkable work of Charbonneau.*®

How many true supercentenarians may be hiding in the ranks of the degths reported a ages 110
and higher in DMF-PR as of December 20007 Isit possble that one or more exceeded even the
proven 122 years 5 months and 14 days of the French supercentenarian Jeanne Cadment? While no
proof in the domain of human longevity can be regarded as “certain,” one must posit abizarre
subdtitution of persons or fasfication of vitd records subject to numerous difficulties to deny Jeanne
Cdment’s dlamed lifespan. The author believes that her duration of life may safely be regarded as
proven “beyond reasonable doubt” --the highest standard we can hope to achieve in such matters™

1 \When SSA desth data was automated in 1962, records for prior deaths in the paper registers
were created only for desths with active continuing survivors benefits. All of the datain DMF-PR
derive from SSA and RRB (Railroad Retirement Board) sources; there is no known component from
outside sources (e.g., government pensioners or armed forces veterans). The oldest desthsin DMF-PR
derive from the MBR. The author isindebted to Bert Kestenbaum of SSA for thisinformation.

12 For Cament, see J-M. Robine and M. Allard, “ Jeanne Cament: Vaidation of the Duration
of Her Life’ in Jeune and Vaupe (1999). For Mortensen, see A. Skytthe, B. Jeune and J. Wilmoath,
“Age Vdidation of the Oldest Man” in Jeune and Vaupd (1999).

13 H. Charbonneau' s discoveries relating to Pierre Joubert, published in French-language
genedogica publicationsin 1990-91, are cited by B. Degardins, “Vdidation of Extreme Longevity in
the Past: The French-Canadian Experience’ in Jeune and Vaupel (1999), pp. 66-67.

4 One extreme long-liver for whom the author has failed to find any comprehensive discussion
of age validation is U.S. government pensioner Mark Thrash, cited by Robert J. Myersin his published
discusson of Bowerman (1939). Thrash claimed adate of birth of December 25, 1820 when he retired
in 1922. He was employed by the United States government between 1894 and 1922 and was living at
Chickamauga Nationa Park, Georgia when Myers published his discusson. He gave his date of birth as
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Gould (1929), who gave some credence to 152 years claimed for Thomas Parr (died 1635)",
provided an interesting analogy between extreme longevity and extreme sature. He compared the
damed height (9 feet 3 inches) of the Russan giant Fyodr Machnov (1880-1905)* with a“high” adult
dtature of 6 feet and applied thisratio (111 inchesto 72 inches) to the 100-year maximum lifespan
referred to in Sirach (Ecclesagticus) 18:7 to obtain an outlier longevity estimate of 154 years. A fairer
comparison would probably have been to the 80-year exceptional lifespan cited in Psdms 90:10 which
would have resulted in a extreme lifespan estimation of 120 years [(9/6) x 80 yearg), closeto the
maximum lifespan which has to date been scientificaly proven in modern times. Using instead the
ordinary 70-year lifespan cited in the same psdm verse, we obtain an extreme lifespan estimation of 105
years[(9/6) x 70 years|, which may represent quite a reasonable estimation of maximum human lifespan
for the centuries prior to the nineteenth.’

Adapting Gould' s arguments, we may compare a norma adult woman’s height (63.7 inches)
with the extreme observation (ca. 8 feet or 96 inches); applying thisratio (96.0/63.7) to awoman's
current life expectancy at birth in the United States (79.5 years), we obtain 119.8 years. Performing the
same computation for the opposite sex, we may compare anorma man's height (69.1 inches) with the
extreme observation (ca. 9 feet or 108 inches); applying this ratio (108.0/69.1) to anormd man'slife

December 1822 and his state of birth as Georgia when he was enumerated in Walker County, Georgiain
the 1900 federal census. Thrash died on December 17, 1943 near Chattanooga, TN. One must probably
favor 1822 over 1820 as his true year of birth based on the 1900 census schedule; in which case he died
just short of his 121% birthday, missing the years of Jeanne Calment by nearly ayear and a half but
exceeding the years of Christian Mortensen by more than six years. Although both Myers and Gould were
impressed by evidence in support of Mark Thrash’s claimed age, the 1900 census record for Thrashisa
late-life record; some earlier record of his life must be sought before his case can be considered vaidated.
A search for Thrash in census records before 1900 is certainly indicated since he claimed birth in Georgia

> An appendix provides some discussion of Gould' s remarkable outlier Thomas Parr.

6 McWhirter (1977) (p. 15) debunked Machnov’s claim and estimated his true stature a 7
feet 9.7 inches but giants very close to 9 feet in height have been verified. Robert Pershing Wadlow
(born February 22, 1918, Alton, IL; died July 15, 1940, Manistee, MI; buried, Oakwood Cemetery,
Alton, IL) was scientifically measured a 8 feet 11.1 inches by Dr. C. M. Charles of the Washington
University School of Medicinein St. Louis, MO on June 27, 1940 (McWhirter (1977), p. 13). A series
of remarkable photographs of Wadlow may be found in Polly Jae Lee, Giant: The Pictorial History
of the Human Colossus (New York: A. S. Barnes & Company, 1970), pp. 129-133.

7 Jeune and Vaupel (1995) gather several excellent discussions of claimed centenarians before
1800.
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expectancy at birth in the United States (73.8 years), we obtain 115.3 years.*® While numerous
objections might be offered to this crude comparison of extreme sature with extreme longevity (e.g., the
fact that some giantismis caused by disease), it is neverthel ess notabl e that the comparison produces an
estimate of extreme longevity in each sex quite comparable to what has so far been proven.™

18 The average adult heights (ages 18-74) were obtained from NCHS Vital Health Statistics
(Series 11 No. 238), “Anthropometric Reference Data and Prevaence of Overweight, United States
1976-80.” Life expectancies at birth were obtained from Richard N. Anderson, Ph.D., CDC/NVSS
National Vital Satistics Reports(Vol. 48 No. 18) (February 7, 2001), “United States Life Tables,
1998,” Table A. Average adult heights in the United States have probably increased somewhat since
the 1976-80 data was published.

19 By way of contrast a comparison of the extremes of longevity with the extremes of human
weight fails completely. While there may be genetic predisposition to extreme overwelght, verified
extreme welghts exceeding 1,000 pounds for persons of normal stature easily exceed norma weight for
the same dtature by factors of 5:1 or greater. Fortunately for those who live many years, extreme
longevity has never become the subject of exhibition to the extent of extreme Sature and extreme
weight. Thomeas Parr was one of the few long-liversto be subjected to exhibition, with fatd result.
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Outsde the medicd domain, most of the literature concening very tal or very heavy human beings
relates to their exhibition.

Gould (1929) and Clair (1968) discuss very tal human beings. Discussons of very heavy
human beings are more difficult to find; Gould and Pyle (1896) and Clare (1968) have essays on this
subject. One of the best-authenticated cases of extreme weight was Robert Earl Hughes (born June 4,
1926, Monticdlo, MO; died July 10, 1958, Bremen, IN; buried July 13, 1958, Baille Cemetery,
Beawille, Buckhorn Township, Brown County, IL) of Fishhook, Farmount Township, Pike County, IL
(height: 6 feet 0.5 inches) who attained a maximum weight of 1,069 pounds and weighed 1,041 pounds
at death. McWhirter (1977) has excellent discussions of record-holders among very tall, very heavy and
very long-lived human beings. Recent editions of the Guinness record book contain far less discusson
on these topics.
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Carrying this argument one step further, if we peg the maximum verified human height at
approximately 9 feet and the maximum verified human age a gpproximately 120 years, then a 133 1/3-
year-old human being ought to be gpproximately as rare as a 10-foot human being. The tremendous
increase in world population in the last 100 years ought to have produced such outliersif they have ever
existed. The author remains skeptica that either 10-foot or 133 1/3-year-old human beings have been
observed or will be observed within the near-term future, barring dramatic changes in the patterns of
human growth and mortality rates.”

Using their Oldest Old Database, Thatcher, Kannisto and Vaupe (1998), estimated mortaity
ratesin the 0.500-0.650 range at age 120. Thisisin good agreement with Kestenbaum (1992) who
estimated a 0.520 mortdlity rate for ages 110 and over using his best data. Using 0.500 as an estimate
for annua mortality at al ages 110 and over, one derivesa lin 1,024 (or roughly 1in 1,000) chance of
surviving from 120 to 130. Using this method of estimation, a single 120-year-old would havealin
1,000 chance of surviving to 130. Ten 120-year-olds would have a1 in 100 chance of producing a
survivor to 130; one hundred such 120-year-olds, a1 in 10 chance of producing such a survivor.

2 Refer to J. W. Vaupd, “The Average French Baby May Live 95 or 100 Years’ and J. Valin
and G. Casdli, “Towards a New Horizon in Demographic Trends: The Combined Effects of 150 Years
Life Expectancy and New Fertility Models’ in Robine, Vaupd, Jeune and Allard (1997) for the
viewpoint of demographers who bdlieve that significant future improvementsin mortdity at ages 85 and
over are possible. Stipp (1999) provides alively discussion of advanced age mortaity “bulls’ and
“bears’ among demographers and gerontologigts.
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The problem is the extreme scarcity of verified 120-year-olds. Given their extreme scarcity in
modern populations, it seems doubtful that there have ever lived as many as 100 persons who have
actudly attained age 120.%* Even if there have been as many such persons as 100, they would till have
only a1in 10 chance of producing a 130-year-old.?

2! One of the earliest such dlams s for the Hebrew patriarch Moses, who is said to have lived
120 years, even though Psalm 90 is traditionally described as a prayer of Moses. The years of life
claimed for patriarchs like Moses and Abraham (175 years) pae, however, when compared with the
lifespans claimed for antedeluvian patriarchs like Adam (930 years), Methusaleh (969 years), and Noah
(950 years). Some nineteenth-century investigators of human longevity were offended by these
assartions. The Jews, however, were not donein claiming long lifespans and greet heights for the
progenitors of their nation.

Some Chrigtian theologians thought that Noah and his family must have been giants, snce only
they survived the flood and the Bible records postdduvian giants. On the other hand, some rabbinic
traditions asserted that giants survived the flood on mountains. The French academician Henrion (1718)
asserted that human lifespan and stature began to decline following Adam’s and Eve sfdl and that the
decline was only arrested by the incarnation of Jesus Christ. Henrion set Adam’s height at 123 feet 9
inches, Noah's, at 27 feet; Abraham'’s, at 20 feet; and Moses's, at 13 feet. The Hebrew Bible does not
record Eve' s lifespan, but Henrion set her height at 118 fedt.

Thelong lifespans and greet heights claimed for the Biblical patriarchs reflected thair greatness
as progenitors of the human race and were not intended to be taken literdly in such a manner asto
offend common sense. For ancient legends of giants (with some discussion of their longevity) refer to E.
J. Wood, Giants and Dwarfs (London: Richard Bentley, 1868) and Water Stephens, Giantsin
Those Days: Folklore, Ancient History, and Nationalism (Lincoln NE: Univergty of Nebraska
Press, 1989). Y oung (1899) provides an extensive discussion of the lifespans clamed for the
antedeluvian Biblica patriarchs including an interesting citation (pp. 84-85) of E. J. Fripp’s theory that
the lifegpans of Noah' s ancestors were congtructed artificialy so that dl of them, induding Methusaleh,
were deceased by the time of the flood.

22 |jvi-Bacci (1992) (pp. 32-33) estimated that 80 billion total human lives had been lived (or
were dill in existence) through the end of the twentieth century. Many demographers are skepticd that
any true supercentenarians (ages 110 and over) emerged before the twentieth century. While some
demographers are skeptica of any centenarian clams before 1800, the author believes that Sirach 18:7
offers some support to the thesis that centenarians were known even in ancient times. Smith (1993), an
excdlent interdisciplinary study of human longevity which presumes sgnificant knowledge of medicine
and genetics, provides aworthwhile discusson of the evolution of human longevity.

The abundance of exaggerated centenarian age clams have made it difficult for some scientific
investigators of the subject to avoid the trgp of hyper-skepticism. One of the pioneering figuresin the
scientific investigation of centenarian daims was William J. Thoms (1803-1885), editor of Notes and
Queries and author of Human Longevity: Its Facts and Its Fictions (1873; revised edition, 1879).
Many of Thoms's associates, including most notably Sir George Cornewall Lewis (1806-1863), were
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skeptica that any human being had ever survived 100 years, only to be refuted by well-proven cases
which emerged by the latter part of the nineteenth century. Gould (1929) (pp. 47-49) provides an
illuminating discusson of Thoms and his associates. Jeune and Vaupe (1995) gather severa excellent
papers on higtorical observations of centenarians and supercentenarians.

Page 18 of 37



However, there are good indications that there is no fixed limit to human life?; dosing mortality
tables using afind mortality rate equa to unity isarelic of the cdlassca extinct cohort method of
construction which probably does not provide a good modd for future mortality of the oldest old even
when the limiting ageiis set to avaue significantly higher than any proven humean lifespan?

The search for lifespans clustered around the proven spans of Cament and other verified
supercentenarians will continue. The author believes that decedent research can contribute to this task.
In the United States the DMF-PR provides an accessible starting point for the investigation of decedent
Supercentenarian age clams.

Potential Use of DM F-PR for Demographic Work

% Refer to Brown (1990) and John R. Wilmoth, “In Search of Limits” in Wachter and Finch
(1997). For an opposite perspective, note Job 14:5: “ Seeing his days are determined, the numbers of
his months are with thee, thou hast appointed his bounds that he cannot pass’ [King James Biblg]. It is
interesting to note in this regard that the 120-year maximum lifespan cited in Genesis 6:3 has been
exceeded only by smdl marginsin modern times.

24 One dternative proposa for closing mortdity tables intended for usein financia applications
may befound in Faig (1995). A more degant formulation could undoubtedly be obtained by using the
logistic modd to close mortality tables. If the force of mortdity has afinite limit as age approaches
infinity, then the annua mortdity rate will have afinite limit < 1 as age gpproaches infinity. On the other
hand, if the force of mortality becomes infinite as age gpproaches infinity, then the limit of the annud
mortdity rate as age gpproaches infinity will be 1. Neither of these scenarios involves afinite age
(omega) above which surviva isimpossible; afinite omega can only occur if the force of mortality
becomesiinfinite at the immediately preceding age.
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The DMF-PR cannot be used directly to construct reliable mortdity tables. If it isrequired that
each BY cohort be observed through Y = 125 in order to utilize the extinct cohort methodology of
congructing mortality tables, there is a 125-year lag from birth before a complete cohort mortality table
can be congtructed. One may judtifiably ask what interest other than an historica one may reside in the
compilation of amortaity table for abirth cohort which is completely extinct. Table 12 illustrates the
construction of such an extinct cohort mortaity table from the DMF-PR degths based on BY = 1865
1874 cohorts, which reached Y = 125 during the period 1990-1999 and were therefore presumably
completdy extinct by 2000. Someindication of the unrdiagbility of the data at the oldest ages may be
observed in the hegping of deaths at ages 115 and 120. Quinquennid age hegping isaclassc measure
of unrdiability of mortaity satistics. Graduated mortdity rates for attained ages 100 and higher for the
BY = 1865-1874 cohorts obtained from the reported DMF-PR deaths would probably not differ much
from 300-350 per thousand.

Next to the lag necessary for extinct cohort basis mortaity studies, the reiability of the
underlying dataiis the next largest concern in attempting to construct mortdity tables from deaths-only
records. The BY = 1865-1874 cohorts comprise only 222,751 of the 65,089,043 deaths in the
December 2000 DMF-PR.

While within the last twenty years (1979-1999) agpproximately ninety percent of tota deaths of
U.S. residents (as measured against NDI) have been reported in DMF-PR, completeness is much
lower for earlier DY cohorts, especidly before the keeping of automated death records by SSA
beginning in 1962. Since the completeness of death reporting in DMF-PR has improved over time, the
natura tendency for each BY cohort isfor desths at the highest ages to be more complete than deaths
at the lower ages. This bias affects any extinct BY cohort mortdity study constructed from DMF-PR.

The datain the DMF-PR may aso be compared with the decennid enumerations of the
population of the United States as compiled by the Census Bureau. In July 1999 the Census Bureau
issued its report “Centenarians in the United States” [Krach and Ve koff (1999)] based largely upon the
data compiled for the 1990 census. Table 13 compares the enumerated centenarians for decennia
census years 1950 through 1990 (and the Census Bureau' s best estimates of the actua centenarian
populaions in those years) with the totd centenarian deaths for the same years reported in the DMF-
PR.

The reiability of both the DMF-PR numerator and the population census denominator used in
the computation of the crude centenarian deeth rate in Table 13 is open to considerable question. The
extremely sparse death reporting in the December 2000 DMF-PR for DY = 1950 (only 18,406 degths
reported at al ages) and for DY = 1960 (only 90,310 deaths reported at dl ages) and the known
incompleteness of the DMF-PR for subsequent years (93.06% of NDI for DY = 1980 and 86.41% of
NDI for DY = 1990) makes the use of DMF-PR reported centenarian deaths in the numerator
untenable for 1950-1960 and questionable for 1970-1990.
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The very large increase in the reported centenarian population in the 1970 census has been
attributed to misunderstanding of some respondents in completing age information. The 1970 U.S.
census was the first primarily self-reported census. The census schedules for prior decennia censuses
were completed by employees of the U.S. government. Krach and Vekoff (1999) did divide the
centenarians enumerated in the 1990 census into two broad categories: ages 100-104 (30,947 raw
count) and ages 105 and over (6,359 raw count). The crude degth rates derived from the 1990 DMF-
PR deaths (12,095 at ages 100-104 and 1,160 at ages 105 and over) for these two categories are 391
and 182 per thousand, respectively.

Femades outnumber maes very sgnificantly in al observed centenarian populations. In the case
of the 1990 U.S. census, the 37,306 persons enumerated at ages 100 and older included 29,405
femaes and 7,901 maes. The DMF-PR does not identify individuas by sex; however, with the use of a
good dictionary of given names, it should be possible to make reasonably reliable sex assgnments for dl
persons except those identified only by surname and initid rather than by surname and given name.
Sampling sudies performed in cooperation with NCHS or state bureaus of vita satistics or both will
usualy have access to sex information through the subject’ s degth registration.

It isimportant, however, not to underestimate the reliability of the decedent datain the DMF-
PR. Ho, Preston, Rosenwaike, Hill and Cheney (1995) of the Population Aging Research Center of the
University of Pennsylvania compared age as Sated in state death records, SSA degth records, and the
U.S. censuses of 1900, 1910 and 1920 for a sample of ederly Afro-Americans. They found that the
age match with early-life census records (an excdllent proxy for missing birth registration records) was
better for SSA death records than for state death records.

Kestenbaum (1997) andyzed the completeness of SSA deeth records utilizing the 1993
Nationd Mortdity Followback Study. Of 2,184,387 decedents at ages 15 and over in 1993,
2,174,163 (99.5%) were matched to SSA records and 2,143,400 (98.1%) were recorded as
deceased in SSA records. For 2,063,220 (94.5%) of the decedents, age in the SSA records agreed
with age in the State records. The completeness of reporting for 1993 decedents aged 100 and over
was even better: of 15,055 such decedents, 15,013 (99.7%) were matched to SSA records and
14,826 (98.5%) were recorded as deceased in SSA records. Age agreement, however, was poorer for
decedents aged 100 and over: of the 15,055 such decedents, only 12,661 (84.1%) had the same agein
SSA records and state records.

In aprior paper, Kestenbaum (1992) demonstrated the superior reliability of SSA death
records even as compared to the HCFA Medicare deaths utilized to complete the decennid U.S. life
tables from 1969-71 onward.? By restricting his analysis of 1987 desths to insured status Medicare

% For the methodology used for the 1969-1971 U.S. Decennid Life Tables, refer to
Methodol ogy of the National and State Life Tables for the United States: 1969-1971 in the series
U.S. Decennid Life Tables For 1969-71 (vol. 1 no. 3) (DHEW Publication No. (HRA) 75-1150)
(Rockville MD: Nationd Center for Hedth Statistics, May 1975). Table 5 of this publication displays
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Part B enrollees, excluding Railroad Retirement Board data, and combining deeth information from
MBR and NUMIDENT, Kestenbaum (1992) (Table 1, column 8) was able to construct a very
credible table of raw death rates covering individua attained ages 85 through 109 and closing with
grouped ages 110 and over. While the DMF-PR (which excludes deeths deriving solely from state
bureaus of vital gatigtics) is undoubtedly less rdigble than Kestenbaum's carefully selected data, thereis
nevertheless strong evidence that SSA death datais generdly very accurate especialy when additiona
requirements such as insured status and Medicare Part B enrollment are imposed.

State death certificate information is only as reliable as the information provided by the
informant; there is generdly no cross-checking with birth registration records before state death records
arefiled. On the other hand those SSA death records which relate to insureds will generdly have been
subjected to an age verification process. Aziz and Buckler (1992) provide a brief history of the
development of these age verification processes. If a degth verification flag were to be added to the
DMF as proposed in SSA-OIG (2000), it would doubtless help to identify the DMF records which
may be expected to exhibit the highest data quality. However, it is probable that such a death
verificaion flag will be treated by SSA as confidentiad data and not included in DMFPR even on a
prospective basis.

The greatest vaue of the DMF-PR for demographic sudiesis its unredtricted public availability.
The author believes that carefully congtructed sampling from the DMF-PR holds the best prospect for
va uable demographic work.

the actual graduated Medicare degth rates at ages 85-109 which were utilized for ages 95 and over in
the 1969-71 U.S. Decennid Life Tables. Beginning with 1996, the highest age cdlassfication in the
Complete Annud U.S. Life Tables was changed from 85 and over to 100 and over. The details
concerning the congtruction of the Complete Annual U.S. Life Tables a the highest ages may be found
in Anderson (1999). Spiegelman (1968) (p. 128) describes the methodol ogies used to close the U.S.
Decenniad Life Tablesfor 1939-41, 1949-51 and 1959-61. The 1949-51 and 1959-61 tables were
closed with Union Civil War veteran mortality described by Myers and Shudde (1955).
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Hetzd (1997) provides a history of the gathering of vitd datisticsin the United States. While the
birth regitration area in the United States was gradually completed between 1915 and 1933, birth
reporting in some states remained incomplete for years afterward. A number of eastern states and
municipdities, however, do have substantia earlier birth records. In addition, the U.S. censuses of
1900, 1910 and 19207 provide an excellent age-verification tool for persons living on their enumeration
dates”’, which will include many of the persons who live to celebrate their one hundredth birthday during
the next two decades.

26 Szucs and Luebking (1988) provide excellent coverage of federal resources for age-identity
vaidations. Eakle and Czerny (1984) is an excdlent survey of dl age-identity validation resourcesin the
United States, including federd records.

%" The enumeration date for the 1790-1820 U.S. censuses was the first Monday in August; for
1830-1900, June 1; for 1910, April 15; for 1920, January 1; from 1930 onward, April 1. The
enumeration date must be distinguished from the date the enumerator actualy conducted his or her
survey to complete the census schedules. The enumerators were ingtructed to include al personsliving
in a household on the specified enumeration date; thus, persons who died subsequent to the enumeration
date were to be included while persons born subsequent to the enumeration date were to be excluded.
The ingructions for the sdlf-reported schedules utilized in the 1970 and later censuses have included the
ingtruction to reflect household status as of the April 1 census enumeration date. Possible
misinterpretation of the ingtructions regarding the enumeration date both by government enumerators
(1960 and earlier censuses) and by sdaf-enumerators (1970 and later censuses) should be anticipated
when consulting census records. The accurate enumeration of trangent populations as of afixed
enumeration date remains a challenging problem for the Census Bureau.
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Both the 1900 and 1920 census have a full surname soundex index organized by state and by
surname soundex code and given name. The 1900 censusis amogt ided for age and identity verification
of personsliving in the United States on June 1, 1900 sinceit includes for each person enumerated the
following critical age-identity data: name, sex, age, race, relationship to head of household, marital
datus, years married, children borne, children living, birthplace, month and year of birth, birthplace of
mother and father, occupation, citizenship and year of immigration if foreign-born.

While the soundex index of the 1910 census was only compiled for aminority of sates, it is
nevertheless true that the censuses of 1900, 1910 and 1920 will provide an invaluable tool for age
validation of centenarians during the next severa decades.®® Regrettably, the 1890 census schedules,
with the exception of afew veterans' records, had to be destroyed after suffering severe damagein a
fire a the Commerce Department in January 1921.%° For the most extreme age claims, the 1880 census
does have a soundex surname index which extends to al households containing children aged ten or
less. One limiting factor for the usefulness of the census for early age-identity verification of centenarians
isthat 17% of the centenarian population recorded in the 1990 census was foreign-born [Krach and
Velkoff (1999)]. For foreign-born centenarians, such as Christian Mortensen, other records must be
utilized for early age-identity verification.

The downside of census-based age-identity vaidation is that the census schedules and soundex
indexes do not exigt in eectronic form, but must be accessed using microfilm avallablein dl the U.S.
Nationa Archives Field Branches and at mgor genedlogicd libraries. (Smaler genedlogy collections will
often own the census microfilm for their own and adjoining states.) A single-state soundex search for
one census can usudly be accomplished in fifteen minutes or less particularly if the soundex surname

%8 By law, the census schedules are released for public use seventy-two years after their
compilation, in plenty of time for use for centenarian age-identity vaidations. The 1930 census
(scheduled for release to the public in 2002) will be more difficult to use for age-identity validations than
the 1900-1920 censuses since only ten complete states and two partial states have soundex indexes. In
the 1940 census only eight counties in Mississppi are soundex-indexed; there is no name index of any
kind for the 1950 and later censuses. In addition, no individual name-identified data from the 1930 and
later census schedules has been recorded eectronicaly. With the limited exceptions noted for 1930 and
1940, exact street addresses will therefore be dmost mandatory to insure success for searches for
individuas located in mgjor municipditiesin 1930 and later censuses. The completion of the birth
regisiration area by 1933 should provide an dternative for census age-identity vaidations when state
birth records are ble to the researcher. NCHS receives only birth records stripped of identifying
information and maintains no birth index equivadent to its NDI. The author isindebted to JOANN
Shepherd of the Hitory Staff of the U.S. Census Bureau for information regarding the 1930 and later
Censuses.

2 Ancestry, Inc. has created for its subscribers a searchable online 1890 “ Census Substitute”
which consgtsin large part of city directories clustering around 1890.
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code is not alarge one. However, a nationwide search for one census can easily consume twelve hours
(48 x 0.25 hourg/search), which could represent three days of research in four-hour sessions at a
Nationa Archives branch.

Clearly, state locdization of birth or contemporary residence is an important eement for most
census searches for sampled populations except perhaps when the most extreme age clams are
involved.* For persons residing in major municipdlities, city directories and telephone directories can
offer additiond assstancein tracing the life-career of an individud. Older city directories will sometimes
even provide the new residence city of aformerly listed individud in the firdt directory after hisor her
remova from the locality, thus providing a thread to continue the life-career development.®* Newspaper
obituaries (many posted on the Internet) provide another resource for locaizing and vaidating
centenarian age at death clams found in DMF-PR. For example, the March 2001 Associated Press
reports of the death of John Painter (1888-2001), the oldest surviving United States veteran of World
War |, reported that he spent his early lifein Jackson County, TN.

For higtorically-focused studies, a number of private firms have compiled indexes of the 1790
1850 censuses, with more limited coverage of the 1860 and 1870 censuses. Many of these indexes are
electronic and can be searched for afee.® However, the 1790-1840 census schedules identify only the

% For example, aresearcher wishing to study MA deaths might restrict selection from DMF-PR
to records with: (1) SSN prefix indicating issuance in MA; (2) ZIPcodes of last resdencein MA; and
(3) ZIPcodes of last payment in MA.

% Eakle and Czerny (1984) provide an essay by Gordon Lewis Remington, “City Directories
and Their Cousins,” on this subject.

¥ Accderated Indexing Systems (AI'S) founded by the late Roger Vern Jackson (1946-1999)
was a pioneer in indexing the pre-1880 censuses. Paper or microfiche editions of the AIS and other
privately compiled census indexes can aso be found in many mgor genedogica libraries; some of the
Nationd Archives Fidd Branches have donated collections of these privately compiled indexes.
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head of household by name. In addition they display only very broad age categories for household
members. The 1850 census was the first to show the names and ages of al household members.

The labor involved in census vaidation of centenarian desths reported in DMF-PR may be
reduced as digital scanning of population schedule microfilm by private enterprises accelerates. For
example, Ancestry, Inc. makes the 1790-1870 census indexes created by Accelerated Indexing
Systems (AlS) available online and plans to create online head of household indexes for later censuses
not indexed in its AlS census index database. Ancestry, Inc.’sdigita population schedule images
(scheduled for completion for the full U.S. census 1790-1920 in 2001) are browseable, not searchable,
S0 users must enter utilizing areference found in the searchable index database or a geographica
locdlity.® Whether the federal government will elect to adopt new technology for future census releases,
remains to be seen. Advancesin digita scanning may eventually make possible the automated creation
of reliable name indexes directly from the census schedules themsalves. This will be particularly
important for the 1930 and later censuses since the soundex surname indexes compiled by the Works
Progress Adminigtration in the 1930s are primarily limited to the 1880, 1900, 1910 and 1920
censuses.®

The primarily state-based vita record system in the United States is different from the nationd-
based systems which have long been in place in many western European countries. Demographers
seeking to perform age-identity validations for centenarians utilizing vita recordsin the United States
face amore complex assgnment than their peers utilizing nationa record-keeping systems in western
Europe. However, the demographer well-armed with the genedlogicd literature bearing upon age-
identity research in U.S. vitd recordsis likely to be rewarded with a Sgnificant degree of successin
verifying (or disoroving) age for individuas or sample populations drawvn from DMF-PR.

The DMF-PR has become an indispensable tool for twentieth-century genedlogica and probate
work and has generated its own share of literature bearing upon those disciplines® The DMF-PR can

% Subscription prices for the Ancestry, Inc. census indexes and images may be found on the
company’s Internet Site a http://www.ancestry.com.

% Refer to footnote 30 for discussion of the very limited soundex indexes for the 1930 and
1940 censuses.

% Jake Gehring' s article “ The Socia Security Desth Master File: A Much Misunderstood
Index” may be found on the Ancestry.com website on the Internet at: http://mwww.ancestry.com/
search/rectypelvitd/ssdi/article.ntm. Ancestry.com aso provides a document entitled “ Socid Security
Death Index - FAQs [Frequently Asked Questions]” on the Internet at http:/
ancestry.com/search/rectypelvital/ssdi/fag.htm. Rootsweb maintains a hepful tutorid “A Unique Finding
Aid: Socid Security Degath Index” on the Internet at: http: Awww.rootsweb.com/~rwguide/
lesson10.htm.

Page 26 of 37



provide alow-cost entry vehicle for research to be followed up in vital records maintained by NCHS or
dtate bureaus of vital statistics or in the population schedules of the U.S. census.

The Importance of Centenarian Research

Centenarians are no longer a curiogity in our society. The “ centenarian cult” as described by
Peter Ladett™ is gradudly giving way to amore objective view of the oldest members of our society.

% P, Ladett, “The Bewildering History of the History of Longevity” in Jeune and Vaupel
(1999).
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The Census Bureau report “ Centenarians in the United States’ [Krach and Vekoff (1999)] tdls
why the subject should be of interest to physicians, scientists and public policy makers. Table 14 (taken
from Table 2 of this report) shows the projected number of centenariansin decennia years 2000
through 2050 under low, middle and high series projection assumptions®’

A somewhat different middle series population projection posted by the Census Bureau on the
Internet® enables one to compute projected prevaence rates for centenarians in the general population.
This datafor decennia years 2000-2050 is shown in Table 15.

These projected centenarian popul ations speak to the needs which the increasing prevaence of
centenariansis likely to create in the United States and other developed nations as we progress into the
twenty-first century. According to Krach and Vekoff (1999), nearly fifty percent of U.S. centenarians
in 1990 were living in nursing homes. Fewer than twenty percent of U.S. centenarians in 1990 had no
sdf-care or mobility limitations. Excluding those living in inditutions, 25.9% of centenarian femaes and
21.1% of centenarian maes were living in poverty in the United States in 1990. Fewer than ten percent
had the support of aliving spouse; about fifteen percent were living alone.

3" The actua enumeration of the population by age in the 2000 census is currently scheduled for
release during the summer of 2001 (http://Amww.census.gov/popul ati oniwwwi/
cen2000/briefg'html).

* These projection data sets may be found at http:/Amww.census.gov/popul ation/
proj ectiong/nation/summary/np-t3-atxt through np-t3-g.txt. The methodology used for these projections
may be found in Frederick W. Hollmann, Tammany J. Mulder, and Jeffrey E. Kalan, “Methodology
and Assumptions for the Population Projections of the United States: 1999 to 2100” (U.S. Census
Bureau, Population Divison Working Paper No. 38), dated January 2000, which may be found at
http:/Aww.census.gov/popul ati on/www/documentati on/twps0038.html.
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Many causes affect the quality of data which can be gathered for centenarians. Bowerman
(1939) noted the strong correlation of centenarian prevaence with illiteracy rates by state in the United
States. Cognitive disability limits the ability of some centenariansto report their ages accurately. Severd
writers® have commented on the cultural factorsimpacting an individua’s knowledge of his or her true
age. Thereis undoubtedly some tendency of extremely aged persons (and their relatives and friends) to
overdate their ages out of asense of pridein longHiving.* In the 1990 census*, 83% of centenarians
reported ages 100-104, 9% ages 105-109, and 7% ages 110 and over. Of 1505 whites who reported
ages 110 and over in the 1990 census, 68% reported no mobility or persona care limitations, 30%
lived done; and 41% were married--al of which reported characteristics cast severe doubt of the
vaidity of most of the supercentenarian age reports in the 1990 U.S. census.

¥ Clark (1909), p. 154; P. Ladett, op. cit., p. 31; and Z. Weng, Y. Zeng, B. Jeune and J. W.
Vaupd, “The Vaidation of Han Chinese Centenarians’ in Jeune and Vaupel (1999), p. 209.

“0 Alter (1990) provides astatistical andysis of age misreporting in the U.S. censuses, 1900-
1940. Myers (1966) andyzes the validity of centenarian data reported in the 1960 census. Krach and
Velkoff (1999) provide a number of citations for sudies of age misstatement in the 1970, 1980 and
1990 censuses.

! Refer to Krach and Velkoff (1999).
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Some actuaries™ have noted that the mortality improvements which have led to the increasing
centenarian population have not been observed consistently at ages 85 and over. While Perls® reports
aaurprisng heterogeneity in hedth status among the centenarians studied in the New England
Centenarian Project, the observed degth rate for the program’ s verified centenarian subjects has run
about 50% per annum. While noting occasiona cases of exceptiond vigor in extreme old age, Clark
(1909)* noted amarked increase in frailty between the ninth and tenth decades of life. Forette™ cites
survey studies of Finnish and French centenarians by Louhijaand Allard which found high prevaences
of severe physicd and cognitive impa rments among the populations studied.

The possibility of an emerging explosion in a predominantly frail centenarian populationisa
concern for dl of those involved with related economic, hedth care and public policy issues. We must
determine whether we can afford to provide the nursing home beds and the medica care which our

2 Goss, Wade and Bell (1998) (p. 114) found that age-adjusted annual desth rates for ages 85
and over in the United States actualy worsened by 0.72% per year for males and by 0.52% for females
during the observation period 1990-94.

®T.T. Pels, K. Bochen, M. Freemen, L. Alpert and M. H. Silver, “Age Vdidation in the
New England Centenarian Study” in Jeune and Vaupd (1999). The website for the New England
Centenarian Study [http://Mmww.med.harvard.edu/programs/necs/] provides avivid portrait of the
heterogenety of the centenarian population and many useful links. Perls, Silver and Laverman (1999)
provide many diverse portraits of centenarian lifestyles.

Clark (1909) (p. 157) and Gould (1929) (p. 65) both comment on exceptiondly vigorous
centenarians. (The author has been unable to identify Clark’ s centenarian preacher Rev. Dr. Howe
[certainly not Episcopa bishop Mark Antony DeWolfe Howe (1809-1895)] but Gould's Admird Sir
Provo William Parry Wallis (1791-1892) may be found in a number of standard reference works.)

The best-known centenarian at this writing is undoubtedly the English Queen Mother (Lady
Bowes-Lyon, the widow of King George V1), who celébrated her one hundredth birthday on August 4,
2000. The Queen Mother is till dert and ambulatory in her 101% year of life. Sheisthe first of
European roydty to celebrate a one hundredth birthday and was preceded as a centenarian by only two
English peers.

* Franklin C. Clark, M.D. (1847-1915) spent his lifetime in medica practice in Providence, RI.
He had extensive persond and professiona exposure to nonagenarians. Over various periods of hislife,
he lived with his maternal grandmother (1786-1878), his paternal grandmother (1789-1883) and his
mother (1814-1906). By way of contrast only his maternal grandfather (ca. 1783-1863) was long-
lived; hisfather (1816-1849) and his paterna grandfather (1790-1820) died prematurely even for their
times. A biographica sketch of Clark and a bibliography of hiswritings may be found in his
posthumoudy published novel Susan’s Obituary (Glenview IL: Moshassuck Press, 1996).

> B. Forette, “ Centenarians. Hedlth and Frailty” in Robine, Vaupd, Jeune and Allard (1997).
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future centenarian population is likely to require. That a sSgnificant portion of the future centenarian
population of the United States will be unable to provide for such care using their own resources seems
probable based on the demographics of U.S. centenariansin 1990.

We will surdy need a broad scientific understanding of the phenomenon of centenarianiam as
we progress into the twenty-first century. New books addressed to the genera public from expertsin
the fidd like Perls, Silver and Laverman (1999) and Olshansky and Carnes (2001) will help raise public
consciousness of issues concerning the oldest old and one may anticipate more articles such as Stipp
(1999) that address the quandaries which arise concerning future centenarian populations and thelr
hedlth status. We will need the best possible measurements of centenarian mortality and morbidity so
that we can project populations and their probable needs. However, our work must dso be informed
by the broad perspective of the humanities.

The December 2000 DMF-PR is an important record of over 65 million completed human
liveswith the potentid (in combination with state records and U.S. census population schedules) for
facilitating strides in our understanding of the phenomenon of centenarianism in the United States.
Demographic studies based on scientific sampling of the DMF-PR can help to increase knowledge
relating to the oldest old, including the possible identification and validation of supercentenarians with
lifespans clustering around those aready proven for Jeanne Cament and Christian Mortensen.

The completion of the birth registration areain the United States will not celebrate its centennia
until 2033. Even s, birth records remain among the most restricted of al state records. (By way of
contrast, death records are public records in asgnificant number of states)) Thus, the methodologies
available for the validation of centenariansin the United States described in this paper are likely to
remain useful in the future.

Researchers from many fields depend upon unrestricted public access to the DMF-PR. The
usefulness of the DMF-PR for demographic work will grow as the accuracy, timeliness and
completeness of its death reporting continues to improve. The addition to the DMF-PR of desths
reported to SSA soldly by state bureaus of vita datistics would be a wel come future enhancement as
the NAPHSIS EDRS project progresses.*®
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Appendix: Gould’s Remarkable Outlier Supercentenarian ThomasParr

Gould (1929) was impressed by the detail provided in John Taylor’s contemporary (1635)
verse biography of Thomas Parr; but his principa argumentsin support of Parr’s claims were two. First
of dl, Parr did not dlam detailed memory of events witnessed in childhood, a dlam made by many fase
supercentenarians. Secondly, none of his neighbors protested against deception when he was brought
(with fatal results) to London to be introduced to King Charles | and his court and exhibited to the
public. Weighing heavily againg Parr’ s claims, however, are the results of his autopsy as performed by
Sir William Harvey and his claim to have married for the first time at age 80 and to have performed
penance at age 100 for begetting a bastard child by one Catherine Milton. The latter was his response
when King Charles demanded of him: “Y ou have lived longer than other men--what have you done
more than other men?’

Regrettably, there gppears to remain no primary evidence to support the age clam (152 years)
made for Thomas Parr; and the credibility of his claim has not been aided by nineteenth-century clams
of supercentenarian progeny. A note contributed to The Topographer and Genealogist by “H. P.”

" Gould (born November 16, 1890; died October 5, 1948) is probably best known for his
restoration of John Harrison’ s eighteenth-century marine chronometers and was recently portrayed by
Jeremy lronsin a BBC presentation on this subject. He was dso well known for hislively interchanges
with Professor Cyril E. M. Joad on the popular wartime radio program “The Brains Trust” (1941-47).
A sketch of Gould'slife with abibliography of hiswritings by Ledie Shepard may be found in Oddities:
A Book of Unexplained Facts(New Hyde Park NY: University Books, 1964). Another sketch of
Gould'slife by Jonathan Betts may be found at hitp:/Amwww.rog.nmm.ac.uk/museurvharrisor/gould.html.
Bettsis preparing abiography of Gould for publication.
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and dated at Taunton, May 29, 1854, claimed that “Y oung Parr,” his bastard child by Catherine
Milton, lived to 113; a grandson, to 109, and a great-grandson Robert Parr (died 1757), to age 124.
Gould (1929) cites the Annual Register for 1792 for areport of the desth of an aleged great-grandson
Robert Parr in July 1761 a age 127 and of an dleged great-granddaughter Catherine Parr in October
1792 at age 103. According to his“official” biography, both of Parr’s children by hisfirgt wife Jane
Taylor died in infancy and he had no children by his second wife Jane Lloyd (or Hood).

Parr’ s age claim was debunked by Thoms (1873) (pp. 85-94) and Y oung (1899). Despite the
exaggerated clams of his contemporary biography, the author joins Gould in bdieving that Thomas Parr
was probably at least anear-centenarian. A late first marriage would ordinarily have occurred 50 years
prior to Parr’s clamed first marriage at age 80; so0 the best round estimate of his actual age at death may
be approximately 102 years rather than 152 years.

Little has been published about Parr and his claims since Gould (1929); note, however, the
worthwhile discusson in Clair (1968) (pp. 163-165) and Alan Shepard' s article* * O sediitious Citizen
of the Physicdl Common-Wedth!’: Harvey's Roydism and His Autopsy of Old Parr”

[University of Toronto Quarterly (vol. 65 no. 3) (1996), pp. 482-505], which interprets Harvey’'s
autopsy of Parr inapoalitical context. A modern discusson of Thomas Parr, induding afacamile
reproduction of John Taylor's 1635 biography, with its famous portrait of the “old, old, very old man”
(reproduced in Jeune and Vaupd (1999), p. 48 and in Gould (1929), frontispiece) is certainly long
overdue.”®

Gould (1929) reported that “Old Parr’s Life Rills,” invented by a Manchester druggist in the
mid-nineteenth century, supposedly from a secret recipe obtained from one of Parr’s descendants, il
enjoyed some popularity among the poorer classesin the first decades of the twentieth century. Parr is
unique among famous centenariansin being memoridized by a brand of premium scotch whiskey. One
may hope some supercentenarians of the future will have the privilege of celebrating their birthdays with
aglassof “Old Parr.” Through the work of Perls and other researchers, the public’s perception of

*8 Thoms (1873) reprinted John Taylor’' s verse biography of Parr (pp. 291-308) and Harvey’s
autopsy report on Parr (pp. 308-312). Taylor, a seventeenth-century poet and pamphleteer, was
interested in the extremities not only of the human lifespan but dso of human girth. Hewas dso the
author of The Great Eater of Kent, or part of the admirable Teeth and Stomacks Exploits of
Nicholas Wood, of Harrisom in the County of Kent (London: Henry Gosson, 1630). Clair (1968)
describes this work.
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centenarians is gradudly being freed from the popular press stereotypes which were described so well
by Gould (1929) (p. 46):

“Centenarians, o far as one can judge by what one reads about them, are chiefly occupied in
boring their atendants, or reading without glasses and intelligence, and otherwise demondirating that
ther faculties are no worse than they aways were. If they put anything on record except amdicious
codicil or s, it isusudly atestimonid to the virtues of their pet nostrum, or an affidavit certifying that
throughout their lives they have dways shunned (or, dternatively, eagerly consumed) tobacco and/or
acohal. Very few of them have left us any means of judging what they thought of old age, asa
condition--probably they lacked the energy to do s0.”
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