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Abstract

Despite rapid increase of people aged 80 and over, concepts of successful ageing (SA) are primarily examined for people
below that age. Therefore, successful ageing was examined in a population-based representative sample of N=1863 people
aged 80 to 102 (NRW80+) with 11% living in institutionalized settings. In this survey on quality of life and well-being,
multiple linear and logistic regression models were used to calculate the distribution of successful agers. According to Rowe
and Kahn’s objective definition, 9% of the sample aged successfully, but one-third (33%) still met four to five SA criteria.
This is in line with the theoretical a priori criterion of 10% in a normal distribution of a sample, while 80% age normally and
10% pathologically. However, averages of life satisfaction, affective well-being, positive ageing experience and valuation of
life were high. The majority of the oldest old (65%) are successful agers in their own subjective perception, which is not in
line with objective measurements. Moreover, 11% of objectively measured successful agers do not meet subjective criteria.
These empirical findings reveal a remarkable discrepancy between objective and subjective criteria of SA. Future research
on concepts that define successful ageing for the oldest old should consider more holistic markers of success, e.g., outcomes

of productive social engagement.
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Introduction

The concept of successful ageing (SA) as proposed by Rowe
and Kahn (1997) aimed at shifting the perspective from a
deficit to a resource-oriented focus on ageing to overcome
the dichotomy of pathological and normal ageing. This well-
known, likewise probably most criticized concept (Cosco
et al. 2014; Katz and Calasanti 2015; Manierre 2018; Mar-
tinson and Berridge 2015) is based on objective criteria.
It describes SA as absence of chronic diseases or illness-
related impairments while maintaining cognitive and physi-
cal functions and an active lifestyle (Rowe and Kahn 1997,
2015). Considering these criteria for different age groups
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and the ageing process as a whole, the following questions
need to be asked: How long can this “successfulness” be
preserved and which prerequisites are necessary for it? And
should success be measured based on objective criteria only?

These questions are of special interest for the fourth age,
which is characterized by health restrictions and the need
for care (Kruse 2017; Smith and Ryan 2016). However, this
group of oldest old scores well in subjective criteria, e.g.,
constructs of subjective well-being (Jopp et al. 2008). This
unexpected discrepancy between objective and subjective
SA indicators might be explained by approaches of adapta-
tion process of ageing, e.g. selection—optimization—compen-
sation theory according to Baltes and Carstensen (1996) or
two-process model according to Brandtstiddter and Renner
(1990). Common features of these theories are strategies
of older people and their adaptability to deal with negative
age-related influences. This means that older people develop
skills in their life-course for the successful adaptation to
changes and demands (Jopp et al. 2016; Nikitin and Freund
2019).

Although directly arisen from the criticism that was
brought forward in a long debate about deficits of the oldest
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old, the concept of SA has hardly been examined in this age
group. Differentiated analyses can only be made for people
aged 65 to 80, while research on SA has too small sample
sizes of people aged 80 or over (Baker et al. 2009; Bosnes
et al. 2017; Dahany et al. 2014; Hank 2011; Li et al. 2014,
Whitley et al. 2018). However, this age group demands
more attention due to its rapid growth. In Europe, their
proportion of the population will double in 2070 (Eurostat
2018). In Germany, about one in eight people will be 80
or older by 2060 (Statistisches Bundesamt 2015). The age
limit which defines individuals to be very old is not clearly
defined (Motel-Klingebiel et al. 2013). Despite the lack of a
uniform, cross-disciplinary definition for determining very
old age, the categorisation for the oldest old with a limit of
80 years in contrast to 60 years for the young old serves as
an orientation for research and practice (Baltes and Smith
2003; Kruse 2017).

Based on these considerations, this paper addresses these
two specific research questions:

(I)  Issuccessful ageing as defined by Rowe and Kahn’s
objective criteria still possible from the age of
80 years up? The key contribution is to analyse the
SA model by Rowe and Kahn (1997) with a dataset
of the oldest old.

(IT)  Are prevalence rates for successful ageing in old
age higher if the criteria are defined subjectively
rather than objectively? This will contribute to
gaining a more holistic perspective on SA and will
build on the critiques of Rowe and Kahn’s concept
by Cosco et al. (2014) and Martinson and Berridge
(2015).

The empirical analyses to answer these questions use
the representative data set of very old people in Germany
(NRWS80+, N=1.863). This study enables to determine the
distribution of SA for a population aged 80 and over in detail
and to compare analyses of subjective and objective criteria
for the first time. The sample is characterized by an overrep-
resentation of nursing home residents (Wagner et al. 2018b).
This group is often excluded from population surveys due to
institutional or personal access barriers (Schanze 2017). Con-
sequently, assumptions might be distorted since the residents’
specific life situation and perspectives can lead to a lack of
participation (Kelfveet et al. 2013; Wagner et al. 2018a).

Concept and theoretical anchoring of SA
in the oldest old

The MacArthur model of SA developed by Rowe and Kahn
(1997) was a starting point to overcome the dichotomy of
pathological and normal ageing. While this deficit-oriented
classification had dominated the field before, they wanted
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to take a resource-rich perspective instead. Therefore, Rowe
and Kahn proposed to apply a normal distribution and dif-
ferentiate between three types of ageing:10% pathological,
80% normal and 10% successful agers.

According to these objective criteria, individuals are suc-
cessful agers if they have (1) no chronic diseases and disabil-
ities, (2) high cognitive and (3) physical functions and if they
are (4) interpersonally and (5) productively integrated (Rowe
and Kahn 1997, 2015). This approach was severely criticized
(Cosco et al. 2014; Katz and Calasanti 2015; Manierre 2018;
Martinson and Berridge 2015). In particular, challenges such
as the onset of the need for care due to health restrictions can
influence the social inclusion of the oldest old. Incorporat-
ing the criticism, Rowe and Kahn (2015) adapted their SA
model while focusing on macrosocial structures, i.e., consid-
ering the ageing process in a societal context with remark-
able influences on social contacts (Rowe and Kahn 2015).
Several concepts have been proposed to better understand
the consequences of restrictions in health and functional
capacity on leading independent and satisfying lives, some
of which refer explicitly to very old age.

The CHAPO (The Challenges and Potentials) model,
in extension of the model of Veenhoven (2000), explicitly
suggests including a conceptual domain of successful life
conduct in order to address person-environment constella-
tions in the oldest (Wagner et al. 2018b). Many concepts of
successful life conduct are characterized by both the internal
value system of the individual as well as the normative val-
ues given by the environment. With regard to life achieve-
ments, a successful lifestyle can be described, for example,
through the degree of social integration (Veenhoven 2000;
Wagner et al. 2018b). The model displays that quality of
life must be viewed both holistically and subjectively. The
latter is represented by the aspect “appreciation of own life”
(Wagner et al. 2018b), in which life satisfaction and affective
and psychological well-being play a central role.

Consequently, successful life conduct as introduced by
Wagner et al. (2018b) may be experienced as fulfilling for
the individual but also appreciated by others. This provides
the possibility of integrating both the individual-focused
traditional concept of SA proposed by Rowe and Kahn
(1997) as well as the macrosocial perspective suggested
by Tesch-Romer and Wahl (2017). They describe a model
which includes those who grow old with disabilities and care
needs (Tesch-Romer and Wahl 2017). The model presents
individual, environmental and care-related strategies for
autonomy and quality of life and emphasize inter-individual
differences and social inequality in old age. The analyses
carried out here consider comparisons between individuals
in institutionalized versus private settings plus demographics
that might reinforce social inequality.
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Distribution of SA in the third age

Research on SA has been conducted in Europe (Bosnes et al.
2017; Dahany et al. 2014; Hank 2011; Whitley et al. 2018),
in the USA (McLaughlin et al. 2010) and in Asia (Nakagawa
et al. 2020). However, it has not yet been possible to exam-
ine the concept empirically and apply it to very old indi-
viduals due to incompleteness, complexity of the Rowe and
Kahn model and lack of available data (Dahany et al. 2014;
Whitley et al. 2018). A few studies consider the oldest, but
these cannot differentiate between people aged under or over
80 years (Baker et al. 2009; Bosnes et al. 2017; Hank 2011;
McLaughlin et al. 2010). Consequently, previous analyses
of SA only apply for people in the third age, which ranges
from 65 to 80 years (Baltes 1999).

In Germany, the proportion of successfully ageing peo-
ple in the third age is 12%, while the overall average of 14
European countries and Israel is 8.5% (Hank 2011). Cross-
sectional studies of Canada show a proportion of 11% suc-
cessful agers from 60 years up (Baker et al. 2009). This
is very similar to the results of longitudinal studies of the
United States by McLaughlin et al. (2010) with a prevalence
rate of 12%. By contrast, a French sample incorporating age
ranges only from 65 up to 75 years shows higher propor-
tions with 30% successful agers (Dahany et al. 2014). This
is in line with the result of a systematic review which found
an average proportion of 26% in the United States, Canada,
United Kingdom, Australia, and counting (Cosco et al.
2014). Apart from that, gender differences were examined
in Korea, resulting in prevalences of 14% and 9% for men
and women, respectively (Kim et al. 2019).

Although these findings provide an orientation for the
worldwide prevalence rate of SA in the third age, they are
not sufficiently comparable due to different sample sizes,
age limits and methods. Therefore, it is even more difficult
to draw conclusions for the fourth age. Due to their declining
health status, it can be assumed that the proportion of SA
is lower in people aged 80 and over compared to younger
samples. Hence, for the analysis of a German sample of old-
est old, a SA proportion lower than 12% is to be expected.

Methods
Data

The analyses were conducted using the first wave of data
collection from the representative German “Survey on qual-
ity of life and subjective well-being of the very old in North
Rhine-Westphalia (NRW80+)”, the most populous federal
state of Germany (Wagner et al. 2018b). The study goal was
to establish a database for the oldest old to explain differ-
ences in quality of life outcomes. This cross section provides

Table 1 Sample characteristics

Characteristics % N
Age groups 1,863
80-84 39 728
85-89 34 625
90+ 27 510

Sex (male) 50 927
Marital status 1,862
Married 41 755
Widowed 52 969
unmarried/divorced/separated 7 138
Educational classification 1,729
Low 24 421
medium 54 929
High 22 379

Institutionalized 11 195
A degree of care 36 654

Unweighted data with N=1863

information about demographics, the material, social and
health status, life style, values and attitudes of individuals
aged 80 to 102 years. The sample consisted of 1863 inter-
views drawn from registration offices of 94 municipalities
in the state North Rhine-Westphalia. Approximately 10%
constituted proxy interviews with relatives or caregivers for
individuals who were unable to participate and 11% of the
interviews were conducted with institutionalized respond-
ents (see Table 1). To contrast the relevant subpopulations,
oversampling was performed for persons from institution-
alized settings, for men, and for persons in the oldest age
segment. For this reason, the proportion of male is 50%,
although the proportion of women outnumbers men in this
age segment.

The data were generated through computer-aided per-
sonal interviews with an average duration of 1.5 h. This
instrument has been developed at the Center for Ethics,
Rights, Economics and Social Sciences of Health (ceres) at
the University of Cologne. The study was approved by the
Research Ethics Committee at the University of Cologne
(17-169). Data collection took place between August 2017
and February 2018 with a response rate of 23% (Wagner
et al. 2018a). Both the objective and subjective indicators of
SA (see “Variables” section) were measured by this unique
data of the oldest old.

Variables
Objective criteria of SA

Traditionally, SA has been assessed based on the definition
of Rowe and Kahn (1997), but different researchers have
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measured it in a variety of ways. There is no consistency in
the definition of SA (Cosco et al. 2014). This study provides
a post hoc definition by replicating the operationalization
of three major recent European ageing studies: the Nord-
Trgndelag Health Study (Bosnes et al. 2017), SHARE (Hank
2011), and the West of Scotland Twenty -07 cohort study
(Whitley et al. 2018). The results of a construct validity
study about the operationalization using confirmatory fac-
tor analysis showed best model fit if the dependent variable
SA included all dimensions described by Rowe and Kahn’s
concept. In addition, it is recommended to allow differences
between the single dimensions (Kleineidam et al. 2019).

Hence, SA is a binary indicator that equals 1 if all five
dimensions are fulfilled and O if not. The dependent vari-
ables consist of this overall indicator and its individual
binary coded components. To make the operationalization
as transparent as possible and in order to show differences
depending on the researcher’s subjective election of vari-
ables, four overall indicators by different coding schemes
were applied (see Table 2).

Subjective criteria as indicators for SA

This operationalization aims to describe how success can be
measured by subjective criteria from the perspective of the

80+ population. In fact, in this population, subjective crite-
ria seem far more valuable to determining success because
chronic diseases are exceedingly common. However, this is
only an issue if it interferes with one’s ability to engage in
a lifestyle that is satisfying and meaningful. The subjective
assessments can help highlight the ways to identify which
older people in this phase of the life course are thriving.
The construct “appreciation of own life” (Wagner et al.
2018b) can be operationalized by life satisfaction, affective
and psychological well-being. Processes of staying attached
or connected to life may become increasingly important in
light of diminishing resources in the oldest old (Wahl et al.
2012). This attachment is operationalized by ageing experi-
ence. Various measurements of subjective perceptions were
conducted (see Table 3). In order to gain an overall indicator
of the subjective perception and to draw comparisons with
objective criteria, the very satisfied and those with very posi-
tive ageing experience were summarized in one indicator.

Independent variables

The statistical analyses are controlled for socio-demo-
graphic variables, namely age, sex, marital status, and edu-
cation. Age was categorized in three groups (80-84 years,
85-90 years and 90+). The reason to split the sample into

Table 2 Overview of different _ R
variants on indicators to SA-1 SA-IT SA-III isn?erlp‘;rsonal ;S);?)d\lictive
measure objective criteria of SA VARIANTS absence of physical cognitive social social
disease functioning functioning
engagement engagement
Variant I: absence of 14 items on screening  social paid work,
binary eight “(instrumental) procedure  activities, volunteering,
coding of all  chronic activities of for mild frequency of  supporting
dimensions  diseases ! daily life” forms of social others in tasks
dementia contacts & or services,
living with give comfort,
others association
membership
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Variant II: dimensions (SA-I) to (SA-V) remain constant, dimensions (IV) and (V) are not
coded with “yes” or “no”, instead the criterion “successful” is based on the best third
(Whitley, Benzeval, & Popham, 2018) that means two thirds of the criteria must be fulfilled

Variant III:  SA-1 SA-II SA-III SA-1V SA-V without
based on paid work
Variant I

without paid

work

Variant IV: based on Variant I1I with the coding criterion of the upper engaged third
(comparable to Variant IT)

For further details about instruments, operationalization and distribution see Table S1 in the Online
Appendix

1Coronary heart disease, stroke, chronic obstructive pulmonary disease (COPD), cancer (skinless), diabe-
tes, Parkinson’s disease and depression
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Table 3 Overview of subjective criteria as indicators for SA

CONSTRUCT  Operationalization Scale References
10-point
scale from
. “very
Ov?rall l.l ¢ general life satisfaction dissatisfied”  Ryff (1989)
satisfaction .
to “fully and
completely
satisfied”
abridged version of awareness of age-
related change (AARC); each subscale
with /. “more appreciate relationships  five-step
.. - o e Brothers et
Positive & and other people”, 2. “paying more scale from al. (2016):
negative Ageing  attention to health”, 3. “more 1="not at all” K;aspar of ,al
Experience experience to assess things and people”, to 5="very (2019) ’
4. “better sense of what's important”, 5.  strong”
“freedom to spend days of one's own
free will”
PANAS short scale with positive five-step
Affective feelings e).cperie‘r‘lced ir} tlz? paf:t. twelvi sc_c’z’le fI‘OI’I’l Kercher
Well-Being months with /. atten‘Flve , 2. “joyous®,  1="never” to (1992)
3. “expectant”, 4. “animated”, 5. 5="very
“determined* often”
average of /. “optimistic”, 2. “looking
forward to many things every day”, 3.
“finding current life useful”, 4. “life is
determined by religious or moral
principles”, 5. “strong will to live”, 6. three-step
Valuation “life has a meaning”, 7. “achieving life's scale from Lawton et al.
of Life goals”, 8. “hopeful attitude”, 9. “making 0="no" and (1999)
the best of life”, /0. “finding ideas out ~ 2="yes"

of difficult situations”, /1. “ways to
achieve important things”, /2. “way to

solve problems”, /3. “achieving self-

imposed goals

these groups is due to approximately the same size of pro-
portion (see Table 1). Furthermore, age is a very interest-
ing variable to analyse the success of ageing by itself. To
get more detail about the success of each ageing group it is
necessary to examine if there is a difference between these
groups. The marital status was divided in married, widowed,
divorced, and unmarried. Education was separated into the
categories low, medium, and high. Low includes respond-
ents without any completed vocational training and with a
secondary school leaving certificate or lower. The category
medium education comprises individuals with completed
vocational training or a university entrance qualification.
High level includes respondents who have completed their
studies.

Statistical analysis

The analyses test the empirical evidence for the assumption
that different ways of living affect how “good” life is as
perceived by the very old themselves. First the distribution
of successful agers and their five domains were calculated.
Multivariate logistic regression analyses were used to assess
the independent effects of each variable’s ability to explain
SA through objective markers. The estimates are presented
as odds ratios (OR) with 95% confidence intervals (CI).
Second, rates for subjective definitions of SA were calcu-
lated (see “Subjective criteria as indicators for SA” section).
Moreover, multivariate linear regression analyses were con-
ducted with subjective perceptions as dependent variables.
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To account for unit nonresponse, the population weight
for North Rhine-Westphalia was applied in the descriptive
analysis of the distribution of successful agers. For regres-
sion analyses, personal calibration weights were calculated
to obtain undistorted estimates. The cluster structure at
municipal level was additionally used for the purpose of
undistorted estimates in the regression analyses. The origi-
nal sample size of 1863 respondents is reduced to 1413 in
logistic regressions and to 1658 in linear regressions as there
are missing values for dementia diagnosis and subjective
evaluation criteria of proxy interviews. Statistical signifi-
cance was set to p < 0.05 by analyses with Stata (version 16).
Reliability was investigated using Cronbach’s alpha.

Results

Bivariate analyses of objective and subjective
criteria for SA

The distribution of SA is shown in Table 4. In the first vari-
ant with binary measurement, 9% age successfully, which
means that all five criteria are met, while 2% do not meet
any of the criteria. In between, 89% fulfil one to four crite-
ria, while one-third meets four to five criteria. The follow-
ing distribution rates can be calculated for the five criteria:
Almost two-thirds of the participants show good cognitive
functioning and nearly all have a high level of interpersonal
social participation. Productive social engagement is present
in two-thirds of cases. Finally, one-third has good physical
functionality and no chronic diseases.

In the second variant where the upper third of social par-
ticipation is considered as successful, there are clear devia-
tions from variant one. According to this measurement,
interpersonal social engagement is high for two-thirds in
contrast to the previous proportion of 94%. A high level of
productive social participation is shown for only 6% instead
of 61%.

60% are rated as good agers following variant three which
excludes paid work as a criterion for productive social par-
ticipation. This is comparable to variant one (61%). Variant
four which does not consider paid work and with the best
third has a much lower value than variant three and a much
higher value than variant two (21% vs. 60% vs. 6%). A huge
difference between private and institutionalized settings is
shown by comparisons of successful agers (99% vs. 1%).
This finding is equivalent in all five criteria and evident in
the compliance with these criteria.

The first set of analyses of subjective criteria as indicators
for SA (see Table 5) showed high average levels of life satis-
faction (79%). The distribution of positive ageing experience
supports the hypothesis of high subjective perceptions, with
more than half rating their ageing experience as positive and
even more than a third as very positive. The mean values
of positive and negative ageing experiences are high, too
(3.2 on a five-point scale). Comparisons between private and
institutionalized settings show small differences, but these
are not as high as in objective measurements (see Table 4).
The mean values of ageing experience, affective well-being
and valuation of life are even smaller in institutionalized
settings than in private residents (see Table 5).

Table 4 Distribution of objectively measured criteria of SA in the oldest old

Measurements of SA

%' % % % P I

Criteria of SA
SA-I: Absence of disease
SA-II: Good physical functioning
SA-IIT: Good cognitive functioning

SA-IV: Good interpersonal social engagement 94
SA-V: Good productive social engagement

Compliance with the criteria
No criteria
One out of five
Two out of five
Three out of five
Four out of five
All criteria fulfilled/ successful agers

2 - - -9 10
30 - ; - 98 2
68 - - - 94 6

68 - - 85 15
61 6 60 21 93 7

2 12 2 11 98 2
12 20 12 19 63 37
24 32 24 29 76 24
29 25 29 23 91 9
24 10 24 14 96 4
9 1 9 4 99 1

P private housing type, I institutionalized housing type, N =1.863; weighted data with population size N=1,077,296

'Binary coding for all five dimensions

2Upper third measurement concerning dimension social engagement

3Without criterion “paid work” concerning dimension productive social engagement (binary measurement)

“Without criterion “paid work” concerning dimension productive social engagement (upper third measurement)
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Table 5 Distribution of subjective perceptions of SA in the oldest old

Subjective Perceptions .Total Private Insti?utionalized
in %/M in %/M in %/M
Overall satisfaction with life
very satisfied 79 90 10
somewhat satisfied 17 75 25
dissatisfied 4 60 40
Positive ageing experience
very positive 37 91 9
positive 56 86 15
less positive 7 66 34
Total 100
Ageing experience
positive 3.2 32 2.8
negative 2.8 2.7 34
Affective Well-Being 33 33 2.8
Valuation of Life 1.5 1.6 1.2

Weighted data with population size N=1,077,296; scale of “positive and negative ageing experience” from 1="not at all” to 5="‘very strong”;
scale of “affective well-being” from 1 =“never” to 5="very often”; scale of “valuation of life” from 0="no” to 2="yes”; M=Means

There are two further measurements of subjective well-
being: The mean values of the PANAS short scale show
that with a scale value of 3.3, most older individuals have
“sometimes” to “often” experienced positive feelings in the
past twelve months. The average value of valuation of life is
with 1.5 on a scale from zero to two rather high.

When drawing comparisons between the measuring
modes of success on ageing, there is evidence of a dis-
crepancy: More than two-thirds are subjectively measured
successful agers, but this proportion is not confirmed by
objective measurements. By contrast 11% of objectively
measured successful agers do not meet subjective criteria
(see Table 6).

Table 6 Objectively measured versus subjectively measured criteria of SA

Measuring mode

Not subjectively
measured SA

Multivariate analyses of objective and subjective
criteria for SA

The results of the multivariate logistic regression analyses
are presented in Table 7. The first binary-coded regression
analysis shows that younger age and a higher degree of edu-
cation significantly correlate with SA. By contrast, gender
and marital status show no significant influence. The regres-
sion analysis of variant two does not indicate any present-
able results since the dependent variable with only 2% of
successful agers shows too little variance. Variants three and
four do not differ from variant one in regarding age, sex, and
marital status. However, the coefficient of higher educational

Subjectively
measured SA

Objectively measured success
Normal/pathological
Successful

Total

35 65
11 89
32 68

Weighted data with population size N=1,077,296
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Table 7 Results of multivariate logistic regressions for objective measurement of global SA and single dimensions

SA SA SA SA SA-l SA-IL SA-II SA-IV SA-V
VARIABLES Variant Variant Variant Variant absence of good physical gogq good mnter- 800 d pro-
I I T v discase functioning fcogr?m\'/e personal social ductive social
unctioning engagement engagement
Age groups
85-89 0.50*** (0.12) n.c 0.52%% (0.12)  0.41***(0.14)  0.75* (0.11)  0.33***(0.06) 0.53** (0.10) 0.97 (0.32) 0.56*** (0.09)
90+ 0.11%%%* (0.05) n.c 0.12*%*% (0.05)  0.08*** (0.06) 0.58*** (0.10) 0.15*** (0.03) 0.30*** (0.06)  0.69 (0.23) 0.40%** (0.07)
Sex (female) 1.13 (0.26) n.c 1.15 (0.26) 1.22 (0.38) 1.12 (0.16) 0.62%** (0.10)  1.57** (0.27) 1.30 (0.46) 1.11 (0.18)
Marital status
widowed 0.74 (0.21) n.c 0.72 (0.20) 0.72 (0.27) 1.00 (0.17) 0.67** (0.13) 0.80 (0.14)  0.04*** (0.04) 0.74* (0.14)
unmarried 0.53 (0.29) n.c 0.53(0.29) 0.37 (0.28) 0.77 (0.21) 0.97 (0.27) 0.56** (0.15)  0.04*** (0.04) 0.59** (0.15)
Education
medium 1.12 (0.33) n.c 1.20 (0.37) 1.60 (0.90) 0.99 (0.18) 1.58** (0.31) 1.80*** (0.28) 1.06 (0.35) 1.32 (0.24)
high 2.09%* (0.71) n.c 2.22%%(0.79)  4.30** (2.49) 1.14 (0.24) 2.28%%* (0.54) 5.22%** (1.42)  0.99 (0.49) 2.15%%* (0.56)
Constant 0.14*** (0.05) n.c 0.13***(0.05)  0.04*** (0.02) 0.54*** (0.10) 0.80 (0.19) 1.63** (0.38) 216.87***(208.71) 2.13*** (0.50)
Observations 1,413 1,413 1,413 1,413 1,413 1,413 1,413 1,413

Odds Ratios, person calibration weights and clustering, standard errors in parentheses

*##%p <0.001, **p <0.05, *p<0.01, Variant I: binary coding for all five dimensions; Variant II: upper third measurement concerning dimen-
sion social engagement not computable (n.c.), because the dependent variable has too little variance; Variant I1I: without criterion “paid work”
concerning dimension productive social engagement (binary measurement); Variant IV: without criterion “paid work” concerning dimension
productive social engagement, but with upper third measurement

Table 8 Results of Multivariate Linear Regression for Subjective Criteria of SA

Life Positive Aging Affective Valuation of
VARIABLES Satisfaction Experience Well-Being Life
Age groups
85-89 -0.24* (0.13) -0.11** (0.06)  -0.12** (0.06)  -0.08** (0.03)
90+ -0.72*¥% (0.15)  -0.22*** (0.07) -0.28*** (0.07) -0.22*** (0.03)
Sex (female) -0.06 (0.12) -0.01 (0.05) 0.19*** (0.06) -0.04* (0.03)
Marital status
widowed 0.06 (0.13) 0.01 (0.06) -0.01 (0.06) -0.05* (0.03)
unmarried -0.49* (0.23) -0.10 (0.09) -0.08 (0.10) -0.12** (0.05)
Education
medium 0.16 (0.15) 0.11* (0.06) 0.21*** (0.07) 0.08** (0.04)
High 0.33* (0.19) 0.28*** (0.08)  0.48*** (0.09)  0.14*** (0.04)
Constant 7.87%** (0.16)  3.16*** (0.07)  3.09%** (0.09)  1.59*%** (0.04)
Observations 1,658 1,658 1,658 1,658
R? 0.02 0.02 0.05 0.07

Coefficients, person calibration weights and clustering, standard errors in parentheses

##%p <0001, ¥ <0.05, *p<0.01

attainment in variant four is twice as high as in variants one
and three.

When analysing the correlations with the individual
dimensions of SA, there are interesting differences to the
global measurement: Increasing age significantly reduces the
absence of diseases. Male sex predicts a significantly higher
probability of good physical functionality while female sex
and being widowed correlate significantly with a good cog-
nitive functionality. However, being widowed significantly
reduces the probability of high physical functionality and
high interpersonal social engagement. This also applies to
unmarried or divorced individuals. Higher levels of edu-
cation are significantly associated with high physical and
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cognitive functionality as well as with high productive social
engagement.

The results of the multivariate linear regression analyses
for subjective measurement of SA are presented in Table 8.
Life satisfaction decreases with increasing age and among
unmarried individuals but not in those with higher edu-
cation. Positive experience of ageing is also significantly
declining with increasing age while rising with a higher level
of education. Affective well-being significantly decreases
in older age, but is higher among women and individuals
with higher levels of education. Lastly, valuation of life is
significantly worse in higher age, for females and unmarried
individuals, but better among persons with higher educa-
tional attainment. The correlations are in line with the results
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of the logistic regressions. No unexpected differences to the
objective markers of SA are noticeable.

Conclusion

The main focus of this study was to investigate SA empiri-
cally with a holistic view on objective and subjective markers
among the oldest old, a mostly unexplored age segment so far.
Distributions of different variants of operationalizations were
calculated in order to critically evaluate definitions of SA. It
became clear that it is necessary applying different markers of
success to very old individuals in comparison to younger age
groups, €.g., concerning productive social outcomes.

According to empirical tests of the standard definition of
Rowe and Kahn (1997), 9% age successfully and only 2%
pathologically. The distribution of the successful agers in the
oldest old is comparable with the prevalence of successfully
ageing people (85 +) in the Netherlands (von Faber et al.
2001). The finding is also in line with an assumption of a
lower rate (< 12%) compared to the third age and meets the
a priori criterion of 10% successful agers of a normal dis-
tribution. Furthermore, four to five criteria are fulfilled by a
third. With regard to the dimensions of SA, it can be stated
that most respondents report interpersonal and productive
participation in social life despite a high burden of disease
and cognitive as well as physical impairments. Nevertheless,
multimorbidity and functional impairment pose a risk for
the preservation of social contacts and societal contribution.

The logistic regression analyses show that younger age
and higher educational attainment significantly increase the
probability of SA, whereas sex and marital status are no
significant correlates. This is in line with the results of the
linear regression analyses (see Table 8) and mostly in line
with the results of SA correlates by Thoma et al. (2020).
However, the high values of subjective ratings reveal a
remarkable discrepancy compared to objective criteria (see
“Bivariate analyses of objective and subjective criteria for
SA” section). The cross-tabulation of measurement modes
confirms this assumption, too (see Table 6).

Discussion

Staying healthy, living autonomously and leading a produc-
tive life may be unrealistic goals in the oldest old (Ribeiro
and Aradjo 2019). These dimensions proposed by Rowe and
Kahn (1997) should be complemented by markers that holis-
tically represent the value perception.

In view of that, a global SA indicator that is oriented
by the development of the new Active Ageing-Well Being
Index (Fritzell et al. 2020) might be useful. This index exam-
ined trends and inequality in a case study of the Swedish

Panel Study of Living Conditions (75+). Using analogies of
this development can contribute to a discussion on a global
indicator to explain inequalities of ageing processes. This
indicator needs to weight objective and subjective criteria
according to theoretical and empirical foundations. It should
be considered whether results are based on subjectively
assessed SA processes or whether it is more appropriate to
measure the processes objectively through reduced social
costs or decreased number of relatives in need of care.

Nonetheless, success is based on personality factors and
the resilience to better adapt to life’s challenges as proposed
by Pocnet et al. (2020). They underscore new prevention
approaches with focus on inter- and intraindividual differ-
ences. Additionally, Calasanti and King (2020) advocate for
a paradigm towards highlighting the role of personal choice
and the need for normalizing old ages, likewise to react on
accumulated inequality. It could be worth promoting strate-
gies of adaptability to increase the possibilities to thrive in
old age. Further research would contribute to a basis for
intervention studies to support ageing processes as early as
possible in the life-course. For instance, if one goal is to
understand the needs required to support our current popula-
tion of the oldest old, it should be concerned how many are
able to be independent.

Finally, terms of “successfulness” of ageing in political
or societal contexts should only be used critically. Neverthe-
less, the advantage of successful ageing prevails as a dis-
course catalyst of discussions about improvements in living
conditions and quality of life of the oldest old.

Strengths and limitations

Considering the high average age of this study, the response
rate of 23% is very good compared to 27% reached in the
German Ageing Survey (Klaus et al. 2017). Due to lack of
data for the oldest old up to now, these analyses constitute
a major contribution to gaining insights into their quality
of life.

However, this study has certain limitations. Although
the focus was to establish an operationalization for SA that
responds to previous criticism, the final choice of measure-
ments may influence estimates and relationships. Additional,
in particular longitudinal data, are needed to provide a more
solid basis to examine ageing as a process.

With regard to operationalization decisions, the dimen-
sion of productive social commitment was the greatest chal-
lenge, e.g., regarding association membership. It only indi-
cates whether individuals are members of an association, but
not their actual activity as members. Voluntary work, like
paid work, is rather rare among the respondents (13%). The
benchmark for this criterion remains unclear.

The discrepancy of objective and subjective indicators
of SA can be explained by adaptation processes of ageing.

@ Springer
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Ribeiro and Aradjo (2019) have defined success in the lon-
gevity by a scope review. They concluded a need for more
constructs that include psychological aspects of adaptation.
Unfortunately, indicators measuring adaptation mechanism
that are acquired over the life course have not been exam-
ined. Future studies should test the successful life conduct
by Wagner et al. (2018b) as alternative method.
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