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Abstract

Background: As exceptional survivors, centenarians may
have characteristics that reduce their dependency on family
and community support systems despite the expectation
that their extreme age creates a burden on those systems.
The Georgia Centenarian Study obtained information about
assistance for income, medical care, and caregiving of all
types for a sample of centenarians and octogenarians. Previ-
ous studies have not established which characteristics may
contribute to economic dependency among the oldest old.
Objective: To identify distal and proximal resource influenc-
es on economic dependency, considering past lifestyle,
proximal health, economic resources, personality, and cop-
ing behavior. Methods: Analysis sample sizes ranged from
109 to 138 octogenarians and centenarians. Blockwise mul-
tiple regressions predicted whether they received income
assistance, number of medical care events, number of care-
giving types, and total caregiving hours. Results: Past life
style, gender, ethnicity, socioeconomic status, functional
health, and coping were not related to economic dependen-
cy. With the exception of the number of types of care, cen-

tenarians were not more dependent than octogenarians.
Cognitive ability had the strongest effects for medical care
and caregiving services. ‘Extraversion’, ‘ideas’, ‘neuroticism’,
and ‘competence’ personality factors had significant effects
for caregiving types and total hours of care received. Con-
clusion: Monitoring and intervention to maintain cognitive
ability are critical practices for autonomy and reduced eco-
nomic dependency among the oldest old. Psychological re-
sources are more important influences on social support
than functional health and other proximal economic re-

sources. Copyright © 2010 S. Karger AG, Basel

Population trends associated with increased longevity
world-wide include rapid growth in the oldest-old seg-
ment and the emergence of more centenarians as excep-
tional survivors [1]. Caring for the extreme survivors
among the oldest old may create a substantial new burden
on family and public support systems, so maintaining
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commitments to provide quality care for oldest-old adults
in aging populations presents a dependency burden chal-
lenge that must be met if ‘adding years to life’ will mean
‘adding life to years’. However, exceptional survivors may
be unique in that they could be selected for and partially
protected by characteristics and resources that mitigate
any effects of their mental and functional health decline
on their support system. The extent to which centenari-
ans are unique survivors with special, perhaps protective
characteristics has been the subject of recent research de-
voted to analysis of variables such as functional health,
mental health, cognition, and psychological well-being
[2-5]. However, except for descriptions of social networks
[6], and the receipt of income from government old-age
assistance sources [7], no studies of the oldest old have
collected quantitative information about aspects of de-
pendency such as medical care and caregiving services
provided by family members or hired caregivers [8]. This
study of centenarians and octogenarians who participat-
ed in the second Georgia Centenarian Study analyzes the
influence of personal and support system characteristics
on: income assistance, medical care, the number of care-
giving service types, and total hours of caregiving re-
ceived. In addition to isolating characteristics that are as-
sociated with dependency to suggest areas of attention for
policy-makers and geriatric intervention, the results may
be useful for identifying which kinds of centenarians re-
ceive more support and, thus, suggest hypotheses for fu-
ture research on the influence of dependency measures
on well-being.

Our theoretical framework is the life-span develop-
mental adaptation model proposed by Martin and Mar-
tin [9], which Martin [10] used to analyze the role of per-
sonality, social support, and economic resources in the
first Georgia Centenarian Study. Key to this model is
consideration of proximal and distal influences on adap-
tation. MacDonald [11] reviewed Martin’s findings and
evidence from comparable international studies of social
support for oldest-old adults. For Georgia, the interview-
ers’ rating of social support was negatively related to ad-
verse cumulative life events, which demonstrated the im-
portance of distal influences on proximal social support.
Martin also found direct and positive effects of social re-
sources on activities of daily living (ADLs) and the inter-
viewer ratings of centenarians’ mental health. For Heidel-
berg centenarians, Jopp and Rott [4] found that social
network size and health had positive effects on happiness,
but they did not report what contributed to network size.
Similarly, an Israeli study of mortality among oldest-old
adults [12] found that social engagement in group leisure
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activities had a positive effect on survival, but there was
no effect of perceived levels of instrumental support. To
summarize, social resources had positive influences on
well-being among oldest-old adults in Germany, Israel,
and Georgia. However, research to date has not estab-
lished the next link, specifically which characteristics of
the oldest old are associated with economic dependency
by types and amounts of medical care and instrumental
support services.

Additionally, the existing literature is unclear about
the impact of cognitive functioning on the full range of
economic dependency forms. Instead, previous studies
have been restricted to the relationship between cognitive
function and acute care utilization [13-15], or medica-
tions and outpatient services [16]. Cognitive impairment
was associated with increased hospital and emergency
room use, and lower cognitive functioning reduced the
use of medication and outpatient services.

From an economic perspective, a unique feature of the
Georgia Centenarian Study is its extensive information
concerning personality as a resource for resiliency and
maintaining autonomy. Martin [17] recently summa-
rized what is known about the personality characteristics
of international centenarians. He emphasized the consis-
tent findings for low levels of neuroticism, and that a
number of studies report somewhat higher levels of ex-
traversion and conscientiousness relative to the norms.
Hence ‘Extraverted individuals may ... obtain more so-
cial support’ and ‘conscientious persons may ... take bet-
ter care of daily tasks necessary to survive’ [17, p 98]. Ad-
ditionally, Martin reported there is substantial evidence
that centenarian personality traits and states affect their
functional and mental health, which may influence de-
pendency [18-20].

We expected to find that participants with more eco-
nomic resources, personality strengths and active coping
were less dependent, i.e. used less medical and caregiving
services. However, higher neuroticism scores may indi-
cate inability to engage socially and, thus, reduce all types
of social support. Additionally, given that centenarians
tend to be at risk and constituted most of the analysis
sample, we hypothesized that subjective health and ADL
would be the most important determinants of dependen-
cy. With respect to demographics, we viewed centenari-
ans as much more dependent than the octogenarian ref-
erence group in terms of a greater likelihood of living in
nursing homes or requiring more assistance in general.
Given their relative longevity, women may be expected to
be more autonomous than men. African Americans may
have had disadvantages due to discrimination and early
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life poverty that make them more vulnerable and in need
of diverse assistance. Finally, nursing home residents may
appear to be less dependent because their living arrange-
ments provide some types of assistance under study (in-
come, medical services), but they are dependent for all
types of caregiving services and, thus, may receive the
most caregiving hours.

Methods

Based on questions from the Asset and Health Dynamics Sur-
vey [21], the most recent Georgia Centenarian Study [22] obtained
detailed measures of family and government support for cente-
narian and octogenarian participants from proxy reporters, in-
cluding assistance with income, caregiving, and health services.
The current study included a population-based sample of 239 cen-
tenarians and near centenarians, plus 82 octogenarians. The
smaller sample of octogenarians serves as a control group to as-
sess cross-sectional differences associated with age. The study de-
sign did not include nonagenarians because that would have in-
creased costs without providing the more marked contrast that
was expected for the octogenarian control group. The centenari-
ans’ ages ranged from 98 to 108. Participant self-reports provided
most of our predictor variables, but caregiving information was
obtained from proxy informants. To restrict the analysis to com-
petent reporters, 102 centenarian and 11 octogenarian cases with
Mini-Mental Status Exam scores (MMSE) [23] less than 17 were
excluded from consideration for the analysis. There was no sepa-
rate screening to exclude persons with neurological or psychiatric
illness. The data set included 98 centenarians and 58 octogenar-
ians for 156 cases altogether. Thus, our analysis relies on proxy
reports about participants with MMSE scores greater than 16 for
income assistance, medical service events, number of caregiving
services, and total hours of care received for 5 different services
(personal care, nursing, supervision, household chores, and meal
preparation). After accounting for missing data, our largest anal-
ysis sample consisted of 138 cases for the medical service events
analysis, and the smallest had 109 cases for the analysis of caregiv-
ing hours. Tests for octogenarian and centenarian differences in
means for variables on income assistance, medical care events, the
number of caregiving services, and caregiving hours were not sig-
nificant (p < 0.05). However, centenarians had less education,
lower MMSE scores, and more functional health problems. The
mean MMSE score for the sample was 23.58 (SD = 3.94). Twenty-
nine percent received income assistance from their family, chari-
ties, or means-tested Supplemental Security Income (SSI) or wel-
fare payments from the government (n = 126). On average, the
participants had required important medical services about 1.5
times during the previous 2 years (n = 138). Their mean number
for receipt of the 5 different types of services during the past
month was 3.3 (n = 124, a = 0.81). For community-dwelling cen-
tenarians (including those in assisted living facilities), proxies re-
ported for each type of service how many hours were provided
during the previous month. For all residents of nursing homes, we
imputed 720 h of care (i.e. we estimated that 30.5% of the analysis
sample received 24 h of care every day, which permits analysis of
the entire sample’s care hours burden). Therefore, the mean num-
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ber of monthly care hours was nearly 460 h per month, and the
distribution ranges from zero to 720 h (n = 109).

The overall analysis strategy was based on blockwise multiple
regressions, beginning with variables representing distal influ-
ences, followed by demographic characteristics (age, gender, eth-
nicity, and residence type), proximal resources (cognitive ability,
health, perceived economic resources, social connections, and
personality), and coping behavior. The participants’ MMSE mea-
sured their cognitive ability [23]. For health, participants re-
sponded to the Duke Older Adults Resources and Services (OARS)
questions [24] about overall subjective health, and to obtain a
scale for ADLs for our functional health variable (e = 0.85). OARS
questions were used to measure participants’ perceived economic
status with a 3-item scale (a = 0.74), and for social connections on
a 5-item scale (o = 0.68). Psychological resources were assessed
through self-reports administered for the NEO-PI R [25], for a
subset of traits chosen based on experience with the first Georgia
Centenarian Study: extraversion (a = 0.61), neuroticism, (o =
0.85), ideas, (o = 0.54), competence (o = 0.70), and trust (o = 0.73).
Selected items based on the Coping Response Indices Scale [26]
were included as predictors concerning religious coping and seek-
ing support (o = 0.62 and o = 0.53, respectively).

Results

Based on Martin’s findings concerning the negative
effect of cumulative adverse events on social support [10],
preliminary regressions for distal influences included the
number of life events, and an 8-item scale for engaged
lifestyle, about e.g. whether the centenarian reported a
major vacation or activity as a public speaker (o = 0.54).
However, those distal variables were not significant pre-
dictors for any of the dependent variables. Regarding eco-
nomic resources, we also included education, occupation,
and current income level as socioeconomic status predic-
tors that were established by abilities and activities long
ago, but those were not significant. Hence, in addition to
demographic characteristics, the independent variables
for the final regressions were restricted to measures of
proximal resources and coping behavior.

For brevity, table 1 displays only the final regressions
for caregiving services and total care hours, but we report
the results here for income assistance and medical care as
well. Variables that were not significant for any depen-
dency measure included gender, ethnicity, ADLs, social
connections, and coping behavior.

Economic Resources

Perceived economic status was negatively related to re-
ceiving income assistance, but had no significant effects
otherwise.
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Table 1. Regression results for proximal resources and coping: caregiving services (n = 124), and caregiving

hours (n = 109)

Predictors Caregiving services; adjusted R? = 0.268  Caregiving hours; adjusted R? = 0.721
B SE B B B SE B B
Age 1.18 0.50 0.23%* -23.21 50.68 -0.02
Perceived health -0.21 0.25 -0.07 -3.93 25.63 -0.00
Nursing home -0.43 0.26 -0.14 362.06 27.15 0.76%**
Cognition -0.08 0.02 -0.36%** -6.75 2.36 -0.17%*
Economic status -0.17 0.12 -0.12 -7.03 12.96 -0.03
Extraversion -0.09 0.04 -0.18* -7.39 4.76 -0.08
Neuroticism -0.02 0.04 -0.06 9.58 4.04 0.13*
Ideas 0.10 0.04 0.19% 3.26 4.78 0.04
Competence 0.00 0.09 0.00 23.63 9.99 0.13*
Trust 0.10 0.09 0.10 0.15 9.21 0.00

Additional predictors which were not significant included gender, ethnicity, ADL, social connections, and
coping behavior (religious, and seeking). * p < 0.05, ** p < 0.01, *** p < 0.001.

Age

Keeping in mind that our age variable indicates cente-
narian versus octogenarian status, only the number of
caregiving service types was associated with that extreme
survivorship. Evidently octogenarians were as likely to
require income and medical assistance, and their impact
on caregiving hours dependency was the same as for cen-
tenarians. On the other hand, centenarians did require
more types of services.

Health

The subjective health rating had the expected negative
and significant effect on medical care, but was not sig-
nificant in any other regression.

Cognition

Perhaps our most striking finding was the consistent
negative effect of MMSE for medical events, number of
care types received, and total caregiving hours. The
MMSE standardized B-coefficients in table 1 show great-
er effect sizes than for all but one of the other predictors
(the exception is nursing home residence on total care
hours.)

Personality

None of the personality variables were associated with
income assistance or the number of medical care services
proxies reported for our participants. However, for the
number of caregiving types, extraversion had a negative
effect, and ideas had a positive effect. Competence and

Distal and Proximal Resources

neuroticism were positively related to total caregiving
hours. Trust was not a significant predictor for any de-
pendency measure.

Discussion

Testing methods to measure economic dependency
burden and understand the correlates of that burden for
oldest-old adults can sharpen our understanding of the
instrumental and public assistance aspects of social re-
sources for maintaining their well-being. Our multivari-
ate analysis was designed to determine whether some
centenarians are extreme survivors with protective char-
acteristics or adaptation behaviors that permit continued
autonomy despite an increasinglikelihood of health chal-
lenges and psychological difficulty. Thus, the study fo-
cused on the determinants of dependency, comparing oc-
togenarians with centenarians from Georgia and consid-
ering distal life events and proximal resources including
health, cognitive ability, economic resources, personality,
and coping. Exploratory analysis rejected the hypothesis
that distal variables for life events and engaged lifestyle
promote economic dependency, and there was no evi-
dence that socioeconomic status influenced dependency.
Focusing on government services (income assistance and
medical care, plus total care hours that are often funded
by Medicaid) it is reassuring that gender and ethnicity are
not significant. African Americans and women may be
economically disadvantaged, but they are just as likely to
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obtain those public services as other citizens. Further-
more, the result that only perceived economic status was
associated with income assistance (negatively) suggests
that kind of aid is accessible to all and available to those
who need it most. Similarly, less socially connected par-
ticipants were not disadvantaged as indicated by our eco-
nomic dependency measures. Also there was no apparent
dependency gradient with respect to functional health.

Despite our expectation that extreme age would am-
plify centenarians’ dependency on all 4 measures, our
finding of no effect for medical care services and total care
hours suggests that a substantial fraction of Georgia cen-
tenarians are able to remain as autonomous as octogenar-
ians. However their autonomy was not associated with
coping behaviors. On the whole, the results reported here
demonstrate that distal experiences, demographics, per-
sonal economic resources, and functional health are much
less important than personality and, especially, cognitive
ability as concomitants of economic dependency.

The dominance of cognitive ability effects compared
to subjective health and ADLs suggests that better cogni-
tion provides the ability to seek and manage some impor-
tant social resources as health deteriorates, particularly
the number of care services and amount of care hours
needed. These results are consistent with research report-
ed by others who noted that cognitive impairment is as-
sociated with increased hospital use and increased emer-
gency room use [13, 14]. However, the ability to compre-
hend and respond effectively to developing needs may be
less relevant as an explanation of the negative influence
of cognitive ability on medical care events, especially if
those events occur unpredictably as diseases progress or
because of accidents (e.g. falls). Instead, MMSE could be
a leading indicator of stage in health deterioration and,
thus, perhaps a more comprehensive measure of actual
functional health than ADLs or subjective health. If so,
extreme survivors with greater MMSE may remain hardy
and less dependent overall.

The economic dependency effects we observed for
personality traits and facets confirm, once again, that
centenarians’ personalities act as resources to maintain
their resiliency. Controlling for social connections, the
finding that extraversion reduces dependence suggests
that extraverts have other protective factors that we have
not yet identified. With regard to the influence of ‘ideas’,
a facet of ‘openness’, it may be that those who are open to
new ideas are more likely to seek and accept caregiving
services. The same may be true for competence as a pos-
itive influence on caregiving hours; more competent peo-
ple may seek more caregiving. For example, the more
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competent participants may have been able to accomplish
a residential move into a nursing home or skilled nursing
facility, or obtain assistance in their own home more of-
ten. Our maintained hypothesis concerning neuroticism
was that it may be a barrier to successful social interac-
tions necessary for obtaining assistance. Although cente-
narians on the whole tend to be less neurotic than young-
er age groups, those with greater neuroticism scores re-
ceive more care hours, which suggests neuroticism is a
vulnerability factor.

Based on the findings for both cognition and person-
ality, a prescription for personal longevity with life qual-
ity would be to remain mentally active and outgoing,
avoid dwelling on the negative, and continue habits of
competence.

For policy makers and geriatric medicine, the overall
importance of cognition certainly recommends greater
investment in research to develop methods and treat-
ments to delay cognitive decline, or at least to assure bet-
ter monitoring of cognitive ability to help target timely
delivery of social resources. For future research, it would
be valuable to study how specific types of services help
some centenarians maintain mental health. In addition,
clarifying what aspects of social resources are associated
with positive well-being, including more detailed depen-
dency measures, may improve estimates of the well-being
effects of personality and cognition.

Acknowledgements

The Georgia Centenarian Study (Leonard W. Poon, PI) is
funded by 1PO1-AG17553 from the National Institute on Aging,
a collaboration among The University of Georgia, Tulane Univer-
sity Health Sciences Center, Boston University, University of Ken-
tucky, Emory University, Duke University, Wayne State Univer-
sity, Iowa State University, Temple University, and University of
Michigan. Authors acknowledge the valuable recruitment and
data acquisition effort from M. Burgess, K. Grier, E. Jackson, E.
McCarthy, K. Shaw, L. Strong and S. Reynolds, data acquisition
team manager; S. Anderson, E. Cassidy, M. Janke, and J. Savla,
data management; M. Poon for project fiscal management.

MacDonald et al.



—

References

He W, Velkoff VA, DeBarros KA: U.S. Cen-
sus Bureau Current Population Reports,
P23-209, 65+ in the United States: 2005.
Washington, U.S. Government Printing Of-
fice, 2005.

Andersen-Ranberg K, Vasegaard L, Jeune B:
Dementia is not inevitable: a population-
based study of Danish centenarians. ] Geron-
tol B Psychol Sci Soc Sci 2001;56:5152-5159.
Gondo Y, Hirose N, Arai Y, et al: Functional
status of centenarians in Tokyo, Japan: de-
veloping better phenotypes of exceptional
longevity. ] Gerontol A Biol Sci Med Sci 2006;
61:M305-M310.

Jopp D, Rott C: Adaptation in very old age:
exploring the role of resources, beliefs, and
attitudes for centenarians’ happiness. Psy-
chol Aging 2006;21:266-280.

Martin P, da Rosa G: Age differences in de-
pressive symptoms and morale among the
oldest old. Global Aging 2006;4:42-51.
Martin P, Poon LW, Kim E, et al: Social and
psychological resources of the oldest old.
Exp Aging Res 1996;22:121-139.

Goetting M, Martin P, Poon LW, et al: The
economic well-being of community-dwell-
ing centenarians. ] Aging Stud 1996;10:43—
55.

Morgan K: Estimating the health and health-
care costs of the oldest old: a challenge for
centenarian studies; in Martin P, Rott C,
Hagberg B, etal. (eds): Centenarians: Auton-
omy versus Dependence in the Oldest Old.
New York, Springer, 2000, pp 105-113.
Martin P, Martin M: Proximal and distal in-
fluences on development: the model of devel-
opmental adaptation. Dev Rev 2002:22:78-
96.

Distal and Proximal Resources

10

11

12

13

14

15

16

17

18

Martin P: Individual and social resources
predicting well-being and functioningin lat-
er years: conceptual models, research, and
practice. Ageing Int 2002;7:3-29.
MacDonald M: Social support for centenar-
ians’ health, psychological well-being and
longevity; in Perls T, Poon LW (eds): Annual
Review of Gerontology and Geriatrics, vol.
27: Biopsychosocial Approaches to Longevi-
ty. New York, Springer, 2007, pp 107-127.
Walter-Ginzburg A, Blumstein T, Chetrit A,
et al: Social factors and mortality in the old-
old in Israel. ] Gerontol B Psychol Sci Soc Sci
2002;57:S308-S318.

Binder EF, Robins LN: Cognitive impair-
ment and length of hospital stay in older per-
sons. ] Am Geriatrics Soc 1990;38:759-766.
Callahan CM, Hendrie HC, Tierney WM:
Documentation and evaluation of cognitive
impairment in elderly primary care patients.
Ann Intern Med 1995;122:422-429.

Hanlon JT, Landerman LR, Wall WE Jr, et al:
Is medication use by community-dwelling
elderly people influenced by cognitive func-
tioning? Age Ageing 1996;25:190-196.
Walsh EG, Wu B, Mitchell JB, etal: Cognitive
function and acute care utilization. ] Geron-
tol B Psychol Sci Soc Sci 2003;58:38-49.
Martin P: Personality and coping among
centenarians; in Perls T, Poon LW (eds): An-
nual Review of Gerontology and Geriatrics,
vol. 27: Biopsychosocial Approaches to Lon-
gevity. New York, Springer, 2007, pp 89-
106.

Samuelsson SM, Nordbeck B, Bauer A, et al:
The Swedish centenarian study: A multi-dis-
ciplinary study of five consecutive cohorts at
the age 0of 100. Int ] Aging Hum Dev 1997;45:
223-253.

19

20

21

22

23

24

25

26

Adkins G, Martin P, Poon L: Personality
traits and states as predictors of subjective
well-being in centenarians, octogenarians,
and sexagenarians. Psychol Aging 1996;11:
408-416.

Martin P, Hagberg B, Poon L: Predictors of
loneliness in centenarians: a parallel study. |
Cross Cult Gerontol 1997;12:203-224.

Soldo BJ, Hurd MD, Rodgers WL, etal: Asset
and health dynamics among the oldest old:
an overview of the AHEAD study. ] Gerontol
B Psych Sci Soc Sci 1997;52:1-20.

Poon LW, Jazwinski M, Green R, et al: Meth-
odological considerations in studying cente-
narians: lessons learned from the Georgia
centenarian studies; in Perls T, Poon LW
(eds): Annual Review Gerontology and Geri-
atrics, vol. 27: Biopsychosocial Approaches
to Longevity. New York, Springer, 2007, pp
231-256.

Folstein MF, Folstein SF, McHugh PR: ‘Mini-
mental state’. A practical method for grading
the cognitive state of patients for the clini-
cian. J Psychiatr Res 1975;12:189-198.
Fillenbaum GG: Multidimensional Func-
tional Assessment of Older Adults: The Duke
Older Americans Resources and Services
Procedures. Hillsdale, Lawrence Erlbaum,
1988.

Costa PT, McCrae RR: Set like plaster? Evi-
dence for the stability of adult personality; in
Heatherton TF, Weinberger JL (eds): Can
Personality Change? Washington, American
Psychological Association, 1994, pp 21-40.
Moos RH, Cronkite RC, Billing AG, Finney
JW: Health and Daily Living Form Manual
Revised Version. 1985, Veterans Adminis-
tration and Stanford University Medical
Centers, Social Ecological Laboratory.

Gerontology 2010;56:100-105

105



Copyright: S. Karger AG, Basel 2010. Reproduced with the permission of S. Karger AG, Basel. Further
reproduction or distribution (electronic or otherwise) is prohibited without permission from the copyright
holder.



