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Terminal decline in well-being differs
between residents in East Germany
and West Germany
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Abstract

Lifespan research has long been interested in how contexts shape individual development. Using the separation and later reunification of
Germany as a kind of natural experiment we examine whether and how living and dying in the former East or West German context has
differentially shaped late-life development of well-being. We apply multi-level growth models to annual reports of life satisfaction collected
over 20+ years since German reunification from 4,159 deceased participants in the Socio-Economic Panel (Nwese= 3,079, Mage a¢ deach =
73.90, 47% women; Ng,se= 1,080, M ge ac deach = 72.23, 48% women). We examine differences between East and West Germany in levels,
rates of change, and onset of terminal decline in well-being and the role of age at death, gender, education, disability and time spent in
reunification. Analyses revealed that West Germans reported higher life satisfaction than East Germans, and that these differences get
smaller both with passing time since reunification and in late life. The gap between East and West Germany diminishes over the last
10 years of life by more than 25%. Taking into account key individual characteristics only slightly attenuated this pattern, with
education and age at death moderating late-life well-being level and decline in East Germany. Our results are consistent with long-
standing notions that contextual factors shape individual development and illustrate the plasticity of human development. After having
experienced disadvantages in life circumstances for up to 40 years through living in East Germany, effects of this natural experiment

diminish considerably with passing time since reunification.

Keywords

late life, life satisfaction, Socio-Economic Panel, SOEP, time-to-death

Lifespan psychological and life course sociological perspectives
have long noted that contextual factors offer both constraints to and
affordances for individual functioning and development (Baltes,
1987; Elder, 1974). In line with these notions, a large body of
research documents how contexts such as neighborhoods, munici-
palities and countries shape behavioral and emotional individual-
level outcomes across adulthood and old age (Litwin, 2010;
Pruchno, Wilson-Genderson, & Cartwright, 2012). However, less
is known about how regional contexts are related to individual dif-
ferences that manifest late in life. The aim of the current study is to
examine how regional contexts shape well-being trajectories in the
last 15 years of life by using the natural experiment provided by the
separation of Germany into East and West.

The role of contextual factors for individual
development

Several theories highlight the role that context plays in individual
development (Baltes, 1987; Elder, 1974) and that contextual
influences become stronger as people age and/or their functional
abilities decline (Lawton, 1982). These theories indicate that con-
textual factors operate as moderators, influencing how individual
risk and protective factors affect developmental outcomes.

More generally, late-life provides a unique opportunity to iden-
tify and understand the mechanisms and factors involved in how
context shapes individual development because the disruption in

functioning provoked by mortality-related processes makes
between-person differences changes easier to observe (Gerstorf &
Ram, 2012). Consistent with these arguments, empirical studies
have repeatedly found that a variety of contextual factors shape
individual outcomes such as health and disability in old age (Clarke
& Smith, 2011; Pruchno et al., 2012). For example, the influence of
individuals’ functional limitations on their well-being is shaped by
regional characteristics such as availability of ambulatory care ser-
vices that may help people maintain their daily routines and fulfill
their needs despite being faced with disability. Environmental char-
acteristics such as barrier-free living in and around older people’s
homes, higher neighborhood socioeconomic status, higher health
expenditures on municipality levels, and social characteristics
(e.g., frequency of contact) of the region where people live were
each related to higher well-being (Kotakorpi & Laamanen, 2010;
Litwin, 2010). Differences emerge even at the country-level. For
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example, in the US, older adults’ higher sense of control functions
as a resource against developing mild to moderate disabilities more
so than in the UK (Clarke & Smith, 2011). The authors explain
these results with differences in macro-societal characteristics,
namely that individual control is more fostered in the US as an
adaptation towards less control by the state (e.g., with respect to
health care programs).

Over the past decade, studies have repeatedly documented that
the well-established stability of well-being across adulthood and
old age (Kunzmann, Little, & Smith, 2000) does not apply at the
end of life. Instead, late-life well-being is often characterized by
terminal decline (for overview, see Gerstorf & Ram, 2013) and
described by either an accelerating decline trajectory or a transition
from a relatively stable phase to a steep decline phase. Investigating
late-life changes in well-being with respect to individuals’ distance
to death allows us to begin parsing how context contributes or alle-
viates terminal decline. For example, Gerstorf and colleagues
(2010) found evidence of contextual differences in late life change:
Regional characteristics such as lower gross domestic product in
the county people were living and dying related to lower well-
being and amplified the effects of individuals’ education on rates
of well-being decline. In the current study, we extend these initial
findings and examine whether people who have lived and died in
a larger regional context (East or West Germany) differ in crucial
aspects of late-life well-being, namely level, rates of change, and
onset of terminal decline.

East and West Germany as different contexts

Operationalizing geographic context at the state or country level is
important because many political and economic regulations operate
on large regional units. The separation of Germany after World War
IT in 1949 created two different countries and political systems.
Because any intention of self-selection by people living in East and
West Germany was hindered by the building of The Wall in 1961
(i.e., from 1961 till 1989 there was almost no choice), researchers
consider German separation as a (quasi-) natural experiment that
exposed individuals in adjacent geographic contexts to different liv-
ing conditions (e.g., Frijters, Haisken-DeNew, & Shields, 2004a).
East Germany had a centrally planned economy, whereas West
Germany pursued a market economy that enabled people to reach
a prosperous and (financially) self-determined life, which in turn
contributes to higher life satisfaction (Diener, 2000). In social life,
people living in East Germany were allowed only under rare cir-
cumstances (e.g., after retirement) to visit non-communist countries
(including family in West Germany). Because of these and further
differences between East and West Germany, we expect late-life
well-being trajectories to differ between the two German countries.

Drawing on notions of Cumulative Inequality (Ferraro & Ship-
pee, 2009), we assume that inequality in social systems in which
individuals are embedded in do accumulate across life, shape indi-
vidual development, and reflect enhanced exposure to risk (Clarke
et al., 2013). For example, as opposed to West Germany, air pollu-
tion due to industrial emission had reached a high level at the time
of reunification in East Germany. Likewise, financial means for and
quality of health care services, especially for older people, were
lower in East Germany (e.g., fewer personnel; few modern pharma-
ceuticals and equipment; lower density of emergency hospitals;
Busse & Riesberg, 2004; Mand, Muller, Lefering, Ruchholtz, &
Kuhne, 2013) and can thus be considered to have an accumulative

influence on overall quality of life. Although East Germans might
also have experienced lower risk in some domains (e.g., exclusion
from the labor market, poverty), these were rather exceptions. The
extent of disparities between East and West regions is also reflected
in East German individuals living close to the border who, com-
pared to their Eastern peers living further away from the border,
might have had more access to cultural and material goods from
West Germany but do not differ in life satisfaction reports (Frijters
et al., 2004a). In sum, the far-reaching disparities between East and
West Germany suggest that individuals in East Germany experi-
enced disadvantaged living conditions.

Empirical work on a variety of demographic, socioeconomic,
and psychological variables chronicle the wide range of differences
related to East-West differences. Differences in life expectancy
(mirroring effects of life circumstances on health; Maier & Scholz,
2004) had accumulated during the German separation to 3.4 years
for men and 2.7 for women until 1990, favoring those in West
Germany (Scholz & Maier, 2003). In contrast to West Germany, for
example, the East German system was not able to further decrease
mortality rates from avoidable cardiovascular diseases—a key indi-
cator of medical care (Nolte, Scholz, Shkolnikov, & McKee, 2002)
and East German individuals’ unhealthier nutrition (e.g., higher
fat and calorie intake, lower fresh vegetables intake; Thiel &
Heinemann, 1996).

In the late 2000s, East Germans ran also a higher risk to
become in need of care (after accounting for income disparities,
these difference were still visible for men; Unger & Rothgang,
2010). Second, from a socioeconomic perspective, West Ger-
mans’ average income is currently still about 20% higher than that
of East Germans, and older people in East Germany face a higher
risk for old-age poverty (Frommert & Himmelreicher, 2010;
Kumpmann, Giihne, & Buscher, 2012). Finally, differences
between both regions have also been reported for numerous psy-
chological domains. Relative to West Germans, East Germans, for
example, typically report more social losses over the previous
10 years, more worries about their economic situation, and lower
subjective health (Motel-Klingebiel, Simonson, & Tesch-Roémer,
2010; Westerhof & Keyes, 2006). Our overarching assumption
is that the structural differences between both regions in demo-
graphic, socioeconomic, and psychological domains also shape
trajectories of late-life well-being.

Because the ‘natural experiment’ of German reunification has
now taken place almost a quarter-century ago, there is evidence
to suggest that regional disparities in juridical, organizational, polit-
ical and economic domains are narrowing. To illustrate, enormous
funds were injected into East Germany to move health care services
up to the state-of-the-art levels existing in West Germany. Simi-
larly, to reduce deficits in retirement incomes that resulted from
lower wages, East German pensions are up-valued by law (From-
mert & Himmelreicher, 2010). Since 1990, life expectancy (Scholz
& Maier, 2003), the number of diseases, medical treatments, and
prognosis for patients with severe injuries are converging (Mand
et al., 2013; Motel-Klingebiel et al., 2010). That is, some of the
East—West differences are getting smaller.

However, there are still some differences between East and
West Germany. A substantial body of research tracking differences
between East and West Germany in life satisfaction across the adult
life span attests to West Germans’ higher reports and East Ger-
mans’ increase after reunification (Frijters et al., 2004a; Westerhof
& Keyes, 2006). For example, Frijters and colleagues (2004a)
found that East Germans aged 21 to 64 years reported lower life
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satisfaction in the decade after reunification and that individual
(e.g., death of spouse in the last year) and household characteristics
(e.g., income) contributed to these differences. The extent of con-
vergence between East and West German’s life satisfaction over
time appears to be domain specific. For example, satisfaction with
built environment (e.g., streets) and free time has converged, but
satisfaction with living standards, economic situation and supply
of goods and services have not (Federal Institute for Research on
Building, Urban Affairs and Spatial Development, 2011; Federal
Statistical Office, 2004). In particular, among adults aged 65 to
85 years, the East—-West difference in life satisfaction remained
intact and stable (1996-2008; Motel-Klingebiel et al., 2010).

The current study thus extends earlier reports by making use of
the natural experiment of German separation and reunification.
Specifically, we examine how regional factors shape terminal
decline in well-being and explore (as a means to illustrate how mal-
leable human development is) whether and how these differences
diminish with the passage of time since reunification.

The role of individual difference factors

To better understand differences between East and West Ger-
many in terminal well-being decline, we also consider several
individual difference characteristics. First, age at death may be
important for well-being because, for example, Vogt (2013)
reported from a simulation study that increases in life expec-
tancy have been most pronounced for the older East German
cohorts, probably because of better retirement conditions and
health care. Second, gender differences may exist because East
German women often worked full-time, whereas West German
women often had disrupted occupation histories and rather con-
formed to traditional roles (Bauernschuster & Rainer, 2012). As
a consequence, retired women in West Germany face a greater
dependence on their husbands’ financial support (Frommert &
Himmelreicher, 2010) and thus might report relatively lower life
satisfaction. Third, known associations of well-being with edu-
cation and disability may be more pronounced in East Germany
because resource-poor regions may exacerbate individual-level
disparities (Cramm, van Dijk, & Nieboer, 2013; Lucas, 2007).
For example, people with special needs in West Germany may
have access to higher-quality services and thus report higher
well-being than their East German peers.

The present study

We applied two-level growth models to 22-year longitudinal data
from now deceased participants of the Socio-Economic Panel Study
(SOEP; N = 4,159) to examine how context, operationalized as the
region in which people lived and died, has influenced terminal
well-being decline. First, we examined differences between East and
West Germany in levels, rates of change, and timing in onset of ter-
minal decline and expected that East Germans were disadvantaged in
three aspects of terminal well-being decline (level, rate of decline,
onset of decline). Following the general trends toward convergence
between East and West observed in the last two decades, we expected
that East-West differences in terminal decline have gotten smaller
with the passage of time since reunification. Second, we examined
the role of age at death, gender, education and disability and expected
that dying in older cohorts and being more educated are more protec-
tive in East Germany compared to West Germany.

Methods
Participants

Data for the present analyses were drawn from the SOEP, a longi-
tudinal, nationally representative household panel study in
Germany with yearly assessments since 1984 (Headey, Muffels,
& Wagner, 2010). Initial response rates are satisfactory ranging
between 60% and 70% with yearly longitudinal attrition of less than
5% (Kroh, Pischner, SpieB, & Wagner, 2008; Kroh & Siegers,
2014). Compared to still living participants, the subsample of
deceased participants is older, included more men, reported slightly
lower life satisfaction, had fewer years of education, and lower
household income (Gerstorf et al., 2010). Among deceased partici-
pants, 90% do not have a migration background. In total, the death
rates and ages of death of SOEP are representative of mortality in
Germany (Brockmann & Klein, 2004; Burkhauser, Giles, Lillard,
& Schwarze, 2005). East Germans were included in the sample
beginning in 1990. For this article, we selected all participants from
East or West Germany who (a) were known to have died between
1990 and 2012 and (b) provided at least one report of life satisfac-
tion during the last 10 years of life. This sample consisted of
N = 4,159 participants (48% women) who were born between
1894 and 1990 and of whom 78% provided 3+ waves of data. The
analysis makes use of the 33,908 annual life satisfaction reports
individuals provided before they died at ages between 18 and
101 years (M = 73.47, SD = 14.14).

Measures

Well-being. Life satisfaction, one indicator of the cognitive-
evaluative facet of well-being, was assessed annually since 1984
in the SOEP with the item ‘How satisfied are you with your life, all
things considered?’ on a scale from 0 (completely dissatisfied) to
10 (completely satisfied). The item has been widely used in psycho-
logical research (Fujita & Diener, 2005; Schimmack & Oishi,
2005).

Region. Individuals’ residence in East or West Germany was
derived as the last available location and treated as a time-
invariant person-level variable. Overall, individuals tended to stay
within one or the other region through the entire reporting period
with less than 1% of the analysis sample having moved from one
region to the other during their participation in the study.

Time-to-death (TTD) is calculated for every participant at each
wave as the difference in years between the year of assessment and
year of death.

Covariates. We included five covariates as time-invariant variables:
Age at death, gender, education, disability and time spent in reuni-
fied Germany. Age at death was recoded into a reference group
aged 70-79 years old at death (n = 1,183), a younger deceased
group with age at death < 70 years (n = 1,392) and an older
deceased group with age at death > 80 years (n = 1,594). Following
earlier work (Gerstorf et al., 2010), we considered age groups
instead of continuous age at death because of nonlinearity in the
association between well-being and age at death. The cutoff cri-
terion of 80 years aligns the usual distinction between the Third
Age and the Fourth Age (Baltes & Smith, 2003). From a demo-
graphic perspective, individuals who died before reaching age
70 years are dying prematurely and have often suffered from lethal
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diseases that differ from those who died at later ages (OECD,
2011). Education was measured as numbers of years spent in for-
mal schooling. Gender was a binary variable, and disability was
assessed via self-report and based on official certificates. Our
measure contrasts all participants who had been disabled at some
point during the study (n = 1,984) and those who were not (n =
2,175). Time spent in reunification was computed as the differ-
ence between a participants’ year of death (e.g., 1999) and 1990
(the year of reunification).

Scores of the outcome variable, life satisfaction, were trans-
formed to T-metric (M = 50, SD = 10) based on the larger SOEP
sample of deceased and non-deceased participants in 2002 (M =
6.90, SD = 1.81). TTD was centered at 2 years prior to death to
enable estimation at a time point as close as possible to death with
sufficient observations. Other covariates were grand-mean centered
so that model parameters could be easily interpreted as applying to
the average person in the sample.

Data analysis

We used two sets of nonlinear growth models (Ram & Grimm,
2015). In the first set of models, we described trajectories of life
satisfaction using a quadratic function (single-phase model). Spe-
cifically, the repeated measures nested within individuals were
modeled as

LifeSatisfaction; = Bo; + B1,TTDy + PoTTD? i+ s (1)

where LifeSatisfaction,; represents an individual i ’s life satisfaction
at occasion f; flo; are person-specific intercepts; ff;; and f,; are
person-specific linear and quadratic rates of change over time-to-
death; and e; is person- and time-specific residual error.

Simultaneously, the person-specific intercepts (fo;), linear
slopes (f;), and quadratic slopes ( f3»;) were modeled as

Boi = Voo + Vo1 (region;) + g, (time spent in Reunification;)
+ vo3(region; x time spent in Reunification;) + uo;  (2)

B = 710 + 711 (region;) + 1, (time spent in Reunification;)
+ v3(region; x time spent in Reunification;) +uy;  (3)

Bai = 720 + w2 4)

where 74, 710 and y,, describe the trajectory of the average person
in the sample. Residual between-person differences ug; u;; and uy;
were assumed to be multivariate normally distributed, correlated
with each other and uncorrelated with the residual errors, eg.
Between-person differences in the quadratic slope, up;, were
accommodated, but after no significant predictors emerged, were
left un-modeled. Models were estimated using SAS 9.3 (Proc
mixed; SAS institute Inc., 2009), with incomplete data treated as
missing at random (Little & Rubin, 1987).

In the second set of models, the same repeated measures of life
satisfaction were modeled as a multi-phase linear spline, with indi-
vidual differences in the timing of the transition between phases
(Cudeck & Klebe, 2002).

Specifically,

LifeSatisfaction; = ao; + o1;(TTDy — ki) + ey if TTDy < k;, and
(5)

LifeSatisfaction,[ = og; + OCZ[(TTD”' - k,) + ey if TTD,,' 2 k[ (6)

where oy, represents a person i’s level of life satisfaction at k;,
a person-specific transition point, and «); and op; are person-
specific linear slopes in the terminal and pre-terminal, respectively,
phases (TTD;; is coded in negative integers). As in the previous
models, person-specific intercept and linear pre- and terminal slope
parameters were modeled as a function of region and time since
reunification as in Equations 2 and 3. Additionally, transition points
were modeled as

ki = o3 = y30 + 31 (EastGermany;)
+ 3, (time spent in Reunification;)

+ y33(EastGermany; x time spent in Reunification;)
(7)

Variances and covariances were parameterized in terms of
(squared) standard deviations to facilitate convergence, and
although attempted, the data did not additionally support estima-
tion of random effects for the transition point (i.e., no us;).
Person-level predictors were centered at sample means with the
exception of region which was now modeled with = 1 indicat-
ing the participant resided in East Germany.

We proceeded to examine differences in change with respect to
the other individual characteristics. Given the difficulties in estima-
tion faced with the multiphase model, the single phase (quadratic)
change models, Equations 1 to 4, were expanded. Specifically, the
set of individual differences variables were added as additional pre-
dictors (main effects and interactions with region;) so that Equa-
tions 2 and 3 were of the form

Boi = o + Vo1 (region;) + vy, (time spent in Reunification;)
+ vo3 (deceased < 69 years;) + y4(deceased > 80 years;)
+ yos(gender;) + yog (education;) + v, (education?;)
+ pog (disability;) + g (region;
X time spent in Reunification;) + -+ + ug;

(8)

Here, higher parameter estimates, ys, indicate differences
favoring participants who died in East Germany, those who spent
more time in reunification, died younger and older than the 70-79-
year-old reference group, are men, more educated, and were dis-
abled. To maintain parsimony, non-significant interactions were
trimmed iteratively, always retaining the relevant 2-way interac-
tions when any 3-way interactions remained in the model. As
usual, models were estimated using SAS 9.3 (Proc mixed; SAS
institute Inc., 2009), with full information maximum likelihood
(i.e., incomplete data treated as missing at random). In checking
the viability of assumptions regarding exchangeability of those parti-
cipants who provided two or three waves of data with those who pro-
vided more extensive longitudinal change information (four or more
waves of data), we found, as would be expected, that participants
who provided more longitudinal data were younger and reported
higher well-being initially. Although these differences are accommo-
dated by the inclusion of attrition-informative variables in the analy-
sis, a bit of care should be taken in generalizing results to the full
population, particularly to ‘hidden’ segments not covered by the anal-
ysis sample (e.g., homeless, special populations).

Results

Frequencies of birth years and ages at death across East and West
German participants are shown in Figure 1. As can be seen, the distri-
butions are comparable in both subsamples. Frequency of observations
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(a) 160 Table |. Sample characteristics and differences between East German and
West German Subsamples.
ke ® East Germany (n = 1,080) p value
120 4 | || West Germany (n = 3,079) East Germans West Germans t test
100 4 || | ‘ (n = 1,080) (n = 3,079) (Cohen’s d)
=
5 50 - || ’ h” N (%) N (%)
g |‘ | ‘ | ‘ | Age at death
B 60 1 ‘ || | < 69 years 410 (38%) 982 (32%) 0.003
40 | | || | (=021)
| [ | ||.|| 70-79 years 303 (28%) 880 (28%) 0.742
20 1 ||'|II " (0.02)
P S L EATHMLACEE R LRCRERR AR AR NI s ttsmeemens > 80 years 367 (34%) 1,217 (40%) 0.001
B LI T T A L) (0.20)
v \Birrh\ Year\of Par\ticipa;ts di;d ber\\veen }990 ::nd 20\12 ¥ Women 522 (48%) 1,455 (47%) (gg:)z
(®) 160 Individuals with 408 (38%) 1,576 (51%) <0.001
disability (0.43)
140 Mean (SD) Mean (SD)
120 | ‘ | | | | [cn [CI]
®East Germany (n = 1.080) Age at death 72.23 (14.45) 73.90 (14.00) < 0.001
_ 100 West Germany (n = 3,079) ”l |‘| ‘ | | [71.36, 73.09] [73.41, 74.40] (0.12)
§ 50 ‘||| | Education in years 11.01 (2.03) 10.74 (2.19) <0.001
g || | ||| [10.89, I1.14] [10.67,1082]  (—0.13)
= 60 | || Time spent in 12.13 (5.87) 11.98 (6.22) 0.492
- | | || | reunification [11.77, 12.48] [11.76,1220]  (—0.03)
l | Number of repeated  7.20 (4.73) 8.49 (4.79) <0001
2 . |.|'|.|” | In measures [6.92, 7.49] [8.32, 8.66] (0.27)
o Lt thatlile] _ (LLLEEDLRERLL 1 TTD in years at first ~ —8.38 (4.67) —9.69 (4.59) <0.001
15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 occasion [-866, —8.10]  [-9.85 —9.53] (0.00)
Age at Death TTDinyearsatlast ~ —2.10 (2.23) ~2.09 (2.18) 0.955
occasion [-2.17, —2.01] [-2.10, —2.23] (-0.28)

Figure |. Panel A: Distribution for year of births separately for participants
from East and West Germany. Birth years span almost a century and are
distributed similarly across both regions.

Panel B: Frequency of individuals’ age at death across East and West
Germany. Two thirds of the participants died between the age of 66 and 90.

across chronological age and distance to death is shown in the Sup-
plementary Material. The number of observations increases with
proximity to death; 44% of observations were taken in the last 5
years (West Germany: 33%; East Germany: 11%), suggesting that
modeling results should be interpreted as a description focused on
the last decade of life. Characteristics and differences between the
East and West German participants are shown in Table 1.

Differences in terminal well-being decline between
East and West Germany

Average trajectories and the individual differences therein were
modeled using two models of change. Results from the single-
phase (quadratic) model for life satisfaction over time-to-death are
shown in Table 2 (Model 1). Model parameters indicate a trajectory
of terminal decline with an intercept (ygy = 44.93; 95% CI = 44.75,
45.28) two years before death at half a standard deviation below the
2002 sample average, negative linear (y;9 = —1.17; CI = —1.27,
—1.08) and negative quadratic (y,9 = —0.06; CI = —0.06, —0.05)
rates of change, with substantial between-person differences in all
three components (azuo, ol O'Zuz). Two years before death, East
Germans reported lower life satisfaction (y,; = —2.79; CI =
—3.57, —2.00) than their Western peers and show a shallower linear
rate of change (y;; = 0.19; CI = 0.09, 0.28). Historically, the aver-
age level of life satisfaction across Germany decreases with passing

Note. Descriptives and t tests of group differences between East German and
West German subsamples. TTD = Time-to-death. SD = Standard deviation.
Cl = 95% confidence interval.

time since reunification (y,, = —0.06; CI = —0.11, —0.01). Signif-
icant regional differences in life satisfaction proceeding (linearly)
in accordance with time spent in reunification (yy;> = 0.12; CI =
0.01, 0.24) indicate reversal of the differences in level between
both regions. Model-implied trajectories for both regions from
single-phase (quadratic) shown in Figure 2 (Panel A) indicate that
East Germans report lower life satisfaction all the way until death,
but the gap between both regions closes with approaching death.

Results from the multi-phase (spline) model for life satisfaction
over time-to-death are shown in Table 3. Similar to previous
reports, model parameters describe a trajectory characterized by rel-
atively shallow pre-terminal decline (y,y = —0.37; CI = —0.42,
—0.32) until approximately 3.5 years before death (y3, = —3.60, for
West Germans; CI = —3.77, —3.42) when individuals transition into
the steeper terminal decline (y;9 = —2.00; CI = —2.24, —1.77). Sub-
stantial between-person differences were found in level at change
point, terminal, and pre-terminal slopes (azuo, o 02‘,2). Significant
regional differences were apparent in the onset of the terminal
decline (y3; = 0.44; 95% CI = 0.17, 0.72), with East Germans’ onset
occurring almost a half-year later in life, and in the level of life
satisfaction at that point (yo; = —3.81; CI = —4.50, —3.11).
Regional differences in the terminal slopes were not significant
(y717 = 0.28; CI = —0.20, 0.76). Historical differences proceeding
since reunification manifest with the onset of terminal decline mov-
ing closer to death (y;, = 0.02; CI = 0.00, 0.04), generally lower
life satisfaction at the transition (yy, = —0.11; CI = —0.16,
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Table 2. Single-phase model for life satisfaction over time-to-death: Differences between East and West Germany in terminal decline (Model I) and

contributing role of covariates (Model 2).

Life satisfaction Life satisfaction

(Model 1) (Model 2)
Parameter Estimate Cl Estimate Cl
Fixed effects
Intercept, 5o 44 .93* 4475, 45.28 45.82* 45.21, 46.44
Linear slope, 7,0 —1.17* —1.27, —1.08 —1.16* —1.27, —1.04
Quadratic slope, 7,9 —0.06* —0.06, —0.05 —0.06* —0.07, —0.05
Region, 7o, —2.79% -3.57, —2.00 —4.58* —6.00, —3.17
Time spent in reunification, yo; —0.06* —0.11, —0.01 —0.06* —0.11, —0.01
Deceased < 69 years, o3 - —1.46* —2.28, —0.64
Deceased 70-79 years - -
Deceased > 80 years, o4 - —0.43 —1.24, 0.38
Gender, yos - 0.87* 0.32, 1.43
Education, 7¢4 - 2.25% 1.32, 3.19
Education?, 77 - —0.06* —0.10, —0.03
Disability, yog - —5.02* —5.67, —4.36
Region x time spent in reunification, y¢,, 0.12%* 0.01, 0.24 0.15% 0.04, 0.26
Region x deceased < 69 years, y¢;3 - 0.16 —1.70, 2.02
Region x deceased > 80 years, 7¢,4 - 2.23* 0.34, 4.12
Region x education, yg ¢ - 0.32 —0.04, 0.68
Linear slope x region, vy, 0.19* 0.09, 0.28 —0.03 —0.20, 0.14
Linear slope x deceased < 69 years, 3 - 0.12* 0.02, 0.22
Linear slope x deceased > 80 years, 7,4 - —0.16* —0.25, —0.06
Linear slope x education, y,¢ - 0.03* 0.01, 0.05
Linear slope x disability, 7,7 - —0.17* —0.25, —0.10
Linear slope X region x dec. < 69 years, 7o - 0.22 —0.01, 0.45
Linear slope x region x dec. > 80 years, 7, - 0.25% 0.02, 0.48
Linear slope X region x education, 7,3 - 0.08* 0.04, 0.13
Random effects
Variance intercept, (Tzug 96.01* 90.69, 101.82 86.38* 81.46, 91.85
Variance linear slope, 0, 3.64* 3.27, 4.07 3.59*% 3.22, 4.02
Variance quadratic slope ¢, 0.02%* 0.02, 0.26 0.02* 0.02, 0.02
Covariance intercept, linear slope, 0,0, 8.06* 6.90, 9.23 7.61* 6.49,873
Covariance intercept, quadratic slope, 0,0, 0.29* 0.20, 0.37 0.27* 0.19, 0.36
Covariance linear slope, quadratic slope, 0,2 0.23* 0.20, 0.26 0.23* 0.20, 0.26
Residual, o2, 62.62* 61.54, 63.74 62.66* 61.57, 63.77
AIC 248,892 248,470

Note. Unstandardized estimates and standard errors are presented. N = 4,159 (Nyyese = 3,079, Ng,sc = 1,080) participants provided 33,908 observations. Scores were
standardized to a T-metric (M = 50, SD = 10) based on 2002 SOEP sample (M = 6.90, SD = 1.8 on a 0—10 scale). Intercept centered at 2 years before death. Cov-
ariates are grand-mean centered. Higher parameter values denote differences favoring East Germans, more time spent in reunification, men, higher educated, and
participants with disability. Bold font highlights effects of primary interest. Cl = 95% confidence interval. AIC = Akaike Information Criterion. p < .05.

—0.06), and increased distance between the onset of terminal
decline between East and West Germans’ transition points (Y33 =
0.05; CI 0.01, 0.10). Model-implied trajectories for multi-
phase (spline) model shown in Figure 2 (Panel B) illustrate that East
Germans enter, on average, the terminal decline phase 5 months
later than their Western peers.

Comparing single- and multi-phase analyses, we find some evi-
dence that the multi-phase model provide better fit of the data (AIC
= 248,814 versus 248,892; o7, = 62.03 versus 62.62) and explained
more residual variance when including region into the models com-
pared to an intercept-only model (33.51% versus 21.05% in single-
phase models).

The role of individual difference factors

Results from the (single-phase quadratic) models with age at death,
gender, education and disability included as additional covariates

are shown in Table 2 (Model 2). Even when accounting for these
key individual characteristics, the gap in levels of life satisfaction
reports between both East and West regions (yy; = —4.58; CI =
—6.00, —3.17) and East Germans’ higher life satisfaction reports
in recent years (y9;, = 0.15; CI = 0.04, 0.26) are still visible in
level. When including covariates, we find that the linear change for
the East German region is not experienced by all East Germans, but
by specific groups (y;; = —0.03; CI = —0.20, 0.14; not significant
but relevant for significant three-way interactions, discussed further
down). As expected, at the intercept location (2 years prior to death)
individuals dying at younger ages (yg; = —1.46; CI = —2.28,
—0.64) and those with disability (yps = —5.02; CI = —5.67,
—4.36) had lower life satisfaction, whereas men (y95s = 0.87;
CI = 0.32, 1.43) and those with more education reported higher
life satisfaction (yys = 2.25; CI = 1.32, 3.19). Disabled partici-
pants experienced steeper well-being declines in both regions
(y;7 = —0.17; CI = —0.25, —0.10).
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Figure 2. Panel A: Single-phase model-implied trajectories of life satisfaction over time-to-death in the last 10 years of life, residualized for time spent in
reunification. West Germans (open circles) reported initially higher life satisfaction than East Germans (closed circles), but East Germans experienced less
late-life declines. As a consequence, earlier differences diminish with approaching death.

Panel B: Multi-phase model-implied trajectories of life satisfaction over time-to-death in the last 10 years of life, residualized for time spent in reunification.
East Germans (closed circles) enter the terminal phase of life satisfaction 5 months later than West Germans (open circles). The multi-phase model concurs
with the single-phase model in that the gap between both regions shrinks with approaching death.

Most relevant for our research question, there were some
regional differences in the relation between individual character-
istics and terminal decline in well-being. East Germans who
died at older ages (y9;4 = 2.23; CI = 0.34, 4.12) and died in
recent years (yg9;2 = 0.15; CI =) reported higher levels in
well-being than their West German peers. In addition, dying
at older ages (y;;; = 0.25; CI = 0.02, 0.48) and being more edu-
cated (y;;3 = 0.08; CI = 0.04, 0.13) was associated with shal-
lower declines of life satisfaction for individuals from East
than from West Germany.

We ran several follow-up analyses to check the robustness of
results. First, checking whether the age of death category of those
deceased at the age of 69 years and younger is too broad indicated
that main results do not change if we include an additional age cate-
gory denoting those deceased at the age of 55 years and younger.
Following empirical findings regarding some of the more promi-
nent differences between East Germany and West Germany
(Goldstein, Kreyenfeld, Huinink, Konietzka, & Trappe, 2010; Mol-
lenkopf & Kaspar, 2005), we examined the role of (a) living in rural
or urban areas, (b) religious activity, and (c) social relationships
(operationalized here as whether the respondent was living with a
partner). In these follow-up analyses, we corroborated reports from
earlier phases of adult life that considerable individual and East—
West differences existed in these variables. For example, levels
of religious activities were higher among West Germans (M =
1.87, se = 0.02) than among East Germans (M = 1.32, se = 0.02;
F =249, p <.05). These variables were also associated with late-
life well-being. Greater religious activity (parameter estimate =
1.92, se = 0.17, p <.05) and living with a partner (parameter estimate
= 1.58, se = 0.30, p <.05) were each associated with higher level of
well-being. More important for the question under study, however,
degree of urbanization, religious activity, and living with a partner
accounted for a portion of the East-West differences in late-life
well-being noted above. In single-phase analyses, these three
controls had little effect on the East-West differences in level
(v01) of well-being or the extent of convergence across time since

reunification. However, they did account for some of the less steep
decline in East Germans (y;,). In multi-phase analyses, the three con-
trols had little effect on the East-West gap in level of life satisfaction,
but the differences in onset of terminal decline were accounted for by
the religious activity and social relationship (living with a partner)
variables. To further parse the possible role of a more general cumu-
lative disadvantage from cultural differences, we matched (to the
extent possible while maintaining sample size) a subset of East and
West counties with similar levels of gross domestic product per capita
(GDP; measured in 2001, the closest available year to the mean year of
death, 2002). Only above-average counties in East Germany in GDP
(Mean = 17.28, n = 70) and below-average counties in West Germany
(Mean = 25.62, n = 297) were selected. Analyses with the 2,209 par-
ticipants from these counties revealed lower levels of life satisfaction
among those living in the richest counties in East Germany than those
living in the poorest counties in West Germany (single-phase model:
vor = —2.75, 95% CI = -3.98; —1.51; multi-phase model: y,; =
—3.55,95% Cl = —4.66, —2.44, p < .05), whereas other differences
were not apparent (e.g., comparable onsets of decline). In summary,
follow-up analyses revealed two sets of results. First, for our major
research questions a similar pattern of statistically significant results
emerged. Second, a range of cultural, economic, and social factors
contribute to the differences observed between residents in East Ger-
many and West Germany in how well-being declines at the end of life.

Discussion

This study examined differences in terminal decline in well-being
between two regional contexts: East and West Germany. Partici-
pants’ well-being reports in both regions indeed followed a terminal
decline trajectory, either indicated by accelerated decline (in single-
phase models) or by relatively minor decline turning into steep
decrements in the last years of life (in multi-phase models). Most
important for our research question, East German participants
reported lower well-being than their Western peers, but this gap
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Table 3. Two-phase model for life satisfaction over time-to-death: Differ-
ences between regions East Germany and West Germany in the last years of
life.

Parameter Estimate Cl

Fixed effects

Intercept, Yoo 48.74%  48.34,49.14

Transition point, 739 —3.60%* —-3.77, -3.42

Pre-terminal slope, 750 —-0.37% —0.42, —0.32

Terminal slope?, 7,0 —2.00% —224, —1.77

East Germany, yq, —-3.81* —4.50,-3.11

Time spent in reunification, Yo, —0.11* —0.16, —0.06

Time spent in reunification x East 0.06 —0.06,0.19
Germany, o3

East Germany x terminal slope, 7|, 0.28 -0.20, 0.76

Time spent in reunification x terminal slope x, —0.02 —0.05, 0.01
712

East Germany X transition point x, )3, 0.44* 0.17,0.72

Transition point X Time spent in reunification, 0.02* 0.00, 0.04
V32

Time spent in reunification x East 0.05* 0.01, 0.10
Germany x Transition point, )33

Random effects

Standard deviation intercept, 0,0 9.52% 9.23,9.81

Standard deviation pre-terminal linear slope, 0,  0.82* 0.77, 0.87

Standard deviation terminal linear slope, o, 3.34* 3.04, 3.63

Correlation intercept, pre-terminal linear slope, 0.57* 0.52,0.61
ruou2

Correlation intercept, terminal linear slope, ryo,; —0.23¥  —0.28, —0.17

Correlation terminal linear slope, pre-terminal —0.09 —0.18,0.01
linear slope, ryju2

Residual variance, o2, 62.03*  60.93, 63.13

AIC 248,814

Note. Unstandardized estimates and standard errors are presented. N = 4,159
(Nwesc = 3,079, Ngase = 1,080) participants provided 33,908 (Nyyese = 26,128,
Nease = 7,780) observations at |-year intervals. Intercept centered at transition
point. Life satisfaction scores were standardized to a T-metric (M = 50; SD =
10) based on 2002 SOEP sample (M = 6.90, SD = 1.81 on a 0-10 scale). Time
spent in reunification was grand-mean centered. West Germans served as the
reference. Bold font highlights effects of primary interest. Cl = 95% confidence
interval. AIC = Akaike Information Criterion. *p < .05.

narrows late in life and with passing time since reunification. Even
when relevant individual difference characteristics and general
trends towards convergence were taken into account, East Germans
still reported approximately half a standard deviation lower life
satisfaction 2 years before death. As relevant individual character-
istics, we found that dying older than age 80, and being more edu-
cated, contributed to a shallower decline of life satisfaction among
East Germans, but not so much among West Germans. We take
these results as an indication that the context where people live and
die profoundly shapes individuals’ well-being. We found it partic-
ularly striking that after having experienced disadvantaged life cir-
cumstances for up to 40 years, East Germans who died in recent
years reported higher life satisfaction than those who died shortly
after reunification, thereby providing another indication of how
malleable human development is, even at the very end of life.

Differences in terminal well-being decline between
East and West Germany

We found partial support for our first research question that lifelong
disadvantages experienced by East Germans reflected in all three

aspects of terminal well-being trajectories: lower levels, steeper
rates of decline, and earlier onset of decline. East Germans reported
considerably lower life satisfaction all the way until death. Our
results go hand in hand with theoretical accounts of cumulative dis-
advantage (Ferraro & Shippee, 2009) suggesting that the effects of
living conditions accumulate across life and shape functioning and
development in key domains of life. East Germans’ lower reports in
well-being might be due to a myriad of disparities, including lower
life expectancy, worse health infrastructure, and poorer health
(Scholz & Maier, 2003) and show how large and long-lasting influ-
ences of environmental influences can be. However, East German
participants’ increased risk is not reflected in steeper slopes of
decline, but they rather experienced shallower terminal decline
compared to their West German peers: It appears as if with approach-
ing death, existing disparities were narrowing. The gap between
East and West Germany diminishes (over the last 10 years of life)
by 40% (single-phase model) and 25% (multi-phase model).

East Germans do not enter terminal decline earlier but even later
than their West German peers which points towards a diminishing
discrepancy in well-being reports with approaching death. First,
taking into account that East German participants in our sample
died, on average, almost 2 years earlier, they spent almost the same
proportion of their lifetime in the terminal decline phase (4.4% ver-
sus 4.9% for West Germans). Second, from a theoretical perspec-
tive, the finding might reflect that individuals in East Germany
were capable of adapting to disadvantaged life circumstances
because they have acquired higher resistance to stressors across
their lifetime (Kastenbaum, 1980). Exposure to disadvantaged liv-
ing situations might help individuals to learn to cope with disadvan-
taged situations, which in turn helps them to maintain their well-
being; such buffering may also depend on the level of disadvan-
tages a given individual has experienced.

Finally, our analyses indicate that East and West converge in
their life satisfaction reports with passing time since reunification.
Single-phase models convey that Germans who died in recent years
reported slightly higher life satisfaction than those who died earlier
in historical time. This result converges with multi-phase models in
that East Germans’ onset of terminal decline is delaying with pass-
ing time since reunification. In sum, our findings indicate that with
passing time since reunification, individuals’ experiences are mal-
leable and experiencing more advantaged life circumstances in the
last years of life contributes to a catch-up of well-being in East
Germans. In general, with reunification, many efforts have been
made to eliminate disadvantages, with West Germany providing
huge financial support to eliminate pollution and improve health
care quality. Empirical research has documented effects of these
efforts. For example, Mand et al. (2013) find comparable treatment
and prognosis for patients from both regions nowadays. These
improved life conditions might be reflected in subjective percep-
tions: Frijters, Haisken-DeNew, and Shields (2004b) reported that
life satisfaction rose in East Germans aged 20—60 years in the first
10 years after reunification and 35%-40% of the increase in well-
being was due to higher household incomes. Despite efforts and the
political goal of equality between both regions for a quarter-
century, some disparities are still visible (e.g., identity as East or
West German, unemployment rate), whereas others (e.g., subjective
evaluations of one’s quality of life) appear to converge.

In sum, results from single-phase and multi-phase models repli-
cate well-established findings that West Germans report higher life
satisfaction than East Germans (Frijters et al., 2004a; Westerhof &
Keyes, 2006), but qualify such findings in two important ways:
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Differences between both regions get smaller in late life and the
effects of the natural experiment diminish with the time that has
passed since its ending.

The role of individual difference factors

With the second research question, we examined the role of key
individual characteristics and found that age at death, gender,
education and disability only slightly attenuated the East—West dif-
ferences. However, the gap in levels of well-being still remained
despite the convergence trend late in life and with passing time
since reunification. In both regions, dying at younger ages, being
a woman, being less educated, and being disabled were each asso-
ciated with lower well-being and disabled participants experienced
steeper well-being declines. Our finding that dying in older ages
was associated with higher life satisfaction in East Germans is in
line with Vogt (2013) who concludes that it were particularly the
older groups who benefitted from German reunification. Older East
Germans also interpreted reunification-related changes more posi-
tively than their younger counterparts (Luhmann, Crayen, & Eid,
2010). We also found that higher education was more beneficial for
East than West Germans: Being more educated (which also related
to shallower declines) was associated with higher life satisfaction.
This is in line with reports from earlier phases of adult life that
higher education is associated with higher well-being (Cramm
et al., 2013), particularly for disadvantaged groups. Interestingly,
when including all covariates, the observed shallower decline of
East Germans’ well-being was only corroborated among those who
died at younger or older ages and who were more educated. Follow-
up analyses suggest that further cultural, economic, and social fac-
tors play into differences in the trajectory of terminal decline in life
satisfaction.

Limitations and outlook

The data set used provided up to 16 repeated annual measures for a
relatively large sample of participants. However, we examined only
a limited set of relevant correlates and could not explore in detail
the role of variables like housing and personal goals. Further factors
on the societal level (e.g., perceived inequality, norms) could be
contributing to disparities in late-life trajectories in well-being
between East and West German residents, but were unfortunately
not available in the SOEP. It is also possible that relevant variables
have taken on a different meaning after reunification. To illustrate,
after reunification many East Germans experienced societal disap-
pointment and devaluation (e.g., with respect to professional
expertise).

The Socio-Economic Panel Study allows us to examine late-
life trajectories from deceased adults born across almost a cen-
tury (1894-1988) across the study period 1990-2012 of which
the last 5 years of the observation period still span 80 years
of birth cohorts. However, when referring to time since reunifi-
cation, we cannot rule out that these findings are confounded
with cohort effects (e.g., younger cohorts reporting higher
well-being than older cohorts: see Hiilir, Ram, & Gerstorf,
2015). Our data are unique in that they span both East and West
Germany, but—because of the stratification of the SOEP sam-
pling scheme—the number of East Germans was only one-
third the number of West Germans. Accordingly, the standard
errors for East Germans were higher (although acceptable) and

may limit the generalizability for East Germany. In particular,
East Germans with a disability might be underrepresented in our
sample because of differential selection into the study or differ-
ent classification systems (e.g., it could have been easier for
West Germans to be officially registered as disabled and so
receive the corresponding benefits). The nature of an individu-
als’ death (e.g. cause, expected/unexpected) is highly relevant
for the development of well-being in his or her last years of life.
However, information about causes of death has only been
added to the SOEP since 2009 and would thus reduce sample
size to 10% (from n = 4,159 to n = 422) from which 18% may
be ‘accidents,” very broadly defined. Literature reviewing differ-
ences between East Germany and West Germany in causes of
death and how these have changed since reunification suggests
that considerable differences indeed existed at the time of reuni-
fication, but have been reduced ever since (Gaber, 2011). In par-
ticular, East German men die somewhat more frequently from
both of the two most common causes of death among people
aged 65 and older (cardiovascular diseases and cancer), whereas
East German women die more frequently only from diseases of
the cardiovascular system. It is well possible that our empirical
findings according to which West Germans spent more time in
the terminal decline phase than East Germans in part mirrors
that East Germans (especially those younger than 65) had died
more frequently from accidents than their West German peers.
Thus, it seems that the full analyses may be a conservative esti-
mate of the differences, given the ‘selectivity’ of the accidents
towards East Germany.

This study included participants who died across adulthood.
Because the magnitude, onset and duration of regional disadvan-
tages are relevant (Ferraro & Shippee, 2009), it would be informa-
tive to investigate more precisely how life stage, experience and
social roles at and during German separation (1949) and reunifica-
tion (1990) may have shaped well-being. For example, Diewald,
Huinink, and Heckhausen (1996) reported that those aged 50 at the
time of reunification (birth cohort 1939—1941) reported the lowest
self-esteem and self-efficacy, and we would expect that this cohort
also reports low life satisfaction and is at risk for experiencing steep
terminal decline in well-being. However, SOEP data provide too
little pieces of information of individuals’ location outside of the
observation period to track the role of onset and duration of regional
disadvantages.

Follow-up results examining possible cultural differences
suggest that differences in late-life well-being between East
Germany and West Germany result from a combination of cultural
differences and cumulative disadvantages. Repeatedly reported
cultural differences were for example East Germans’ sense of
injustice (e.g., in income) and different norms (e.g., redistributive
preferences).

Although historical differences are nowadays diminished, fur-
ther more mechanism-oriented work is needed to move towards
designing possible interventions to equality between both parts.
To illustrate, specific actions are needed to promote structural
development or subventions to eliminate the income gap. These
actions should consider that new regional trends on smaller regional
units have emerged. For example, there are substantial differences
within East and West Germany (e.g., fewer hospitals in some East
German states, but not others). Thus, one of the next steps is to
investigate the relevance of service, infrastructure and economic
characteristics at smaller regional units (e.g., counties; Gerstorf
et al., 2010).
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Conclusions

This study sheds light on the role of geographic context for terminal
decline in well-being. The regional context of East and West
Germany offered a (quasi-) natural experiment to examine whether
and how late life is experienced differently in the two regions. Our
findings provide evidence that contextual embedding indeed plays a
role and suggest that (a) differences even 25 years after reunifica-
tion persist between East and West Germany, but (b) the effects
of the natural experiment diminish, illustrating that the plasticity
of human development still manifests in the last phase of life.
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