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Abstract Various studies have pointed to the great
importance of subjective health as an indicator for mor-
tality in older age, while less is known about factors that
contribute to changes of subjective (self-rated) health over
time. Based on a nationwide longitudinal survey (German
Ageing Survey, N = 1,286; initial age 40-85), two major
findings emerged: first, the incidence of a serious health
event caused greater changes in subjective health and life
satisfaction in middle compared to older age. This was as
expected because serious health events are less common in
middle age and are correspondingly experienced more
often as an “off-time event”. Secondly, the study extended
previous findings on the impact of a positive view of
ageing on health by showing that this optimistic view
positively affects subjective health and life satisfaction
even in the face of a serious health event. Overall, the study
indicates that a positive view on ageing is an important
psychological resource in the case of a serious health event,
both when it occurs on-time or off-time from a develop-
mental perspective.
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Introduction

Just over 25 years ago, Mossey and Shapiro (1982) showed
that a single question on subjective (self-rated) health is a
better predictor for mortality in later life than measures on
physical health status. This meant not only that people with
poorer health appraisals are at higher risk for mortality but
also that those who maintain good subjective health despite
poor physical health may reduce their risk of mortality
(Chipperfield 1993). Numerous subsequent studies came to
the same conclusion (for reviews see Benyamini and Idler
1999; Idler and Benyamini 1997).

These findings stimulated interest in the relationship
between physical and subjective health, but studies on the
subject came to diverging results (e.g. Goldstein et al. 1984;
Jang et al. 2004; Linn and Linn 1980). This heterogeneity is
partly due to the varying health indicators used in different
studies (Pinquart 2001). Additionally, psychological factors
contribute to the explanation of why individuals with
equivalent levels of disease have varying levels of sub-
jective health (Benyamini et al. 2000; Quinn et al. 1999).

One way to a better understanding of the impact of
physical diseases on subjective health of older adults is to
examine how much the incidence of a serious health event
affects changes in subjective health, a question that has
only been addressed in a few studies (Diehr et al. 2001).
The present longitudinal study considers this question and
examines furthermore whether psychological resources
moderate the impact of a serious health event. The findings
may contribute to a better understanding of the relationship
between physical diseases and subjective health and indi-
cate how people can maintain good subjective health
despite a serious medical event. Given the strong rela-
tionship between subjective health and mortality, this
would appear to be an important task.
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The impact of a serious health event on subjective
health

The occurrence of a serious health event such as a stroke,
cancer or a hip fracture often marks a turning point in life.
Unlike acute illnesses such as influenza, these illnesses are
more often life-threatening and are often also accompanied
by long-term consequences such as pain or functional
limitations. At least two studies have examined how the
subjective health of older adults (aged 65 and over) chan-
ges using observations before and after a serious health
event; the analyses were based on the Cardiovascular
Health Study (Diehr et al. 2001) and the Epidemiologic
Study of the Elderly (Wilcox et al. 1996). These studies
observed that the occurrence of a serious health event did
not adversely affect the subjective health of all people; on
the contrary, some people maintained or even improved
their subjective health.

Why people assess their health as similar or even better
after a serious health event can be explained by an adap-
tation process referred to as “response shift” (Sprangers
and Schwarz 1999). This response shift implies that the
meaning of self-evaluation of health has changed, e.g. due
to a change in the individual’s standards or values, or a
redefinition (i.e. re-conceptualisation) of health. One con-
siderable factor for the occurrence and extent of this
response shift is the age at which a health event occurs.

Age as a moderator in the relationship between
a serious health event and subjective health

Studies that have analysed the relationship of physical ill-
nesses or functional limitations and subjective health have
repeatedly shown that this correlation is stronger for
younger age groups, while it decreases in older age groups
(e.g. Idler 1993; Jang et al. 2004; Rakowski and Cryan
1990). One essential cause for this age-related divergence
presumably lies in the biological, societal and age-norma-
tive structuring of the life course. The fact that ageing is
accompanied by worsening health is well known and the
adjustment to decreasing physical strength and health is
therefore regarded as a major developmental task in later
life (Havighurst 1981). Accordingly, the worsening of
health is a normatively expected life change in later life
and older people are prepared for it (see also Heckhausen
and Kriiger 1993). This is reflected in the finding that older
adults are more likely than younger ones to define lower
levels of functioning as a concomitant phenomenon of
ageing but not of deteriorating health (Leventhal and
Prohaska 1986). Older adults may therefore maintain good
subjective health despite illness or disability because they
apply a different standard for their health perception. This
standard often refers to a comparison with most other age
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peers (Krause and Jay 1994), in which older people often
perceive their peers as less healthy than themselves
(Heckhausen and Brim 1997). But an individual’s aware-
ness that he or she has reached a great age as well as the
recognition that a wide range of (even painful) experiences
has been overcome may also contribute to good subjective
health (Martin et al. 2001).

These considerations argue in favour of the assumption
that older adults perceive a serious health event more as
normal and expectable, that is, as an “on-time event”
(Neugarten 1996), than middle-aged adults, for whom the
same event is comparatively “off-time” and therefore
presumably more of a crisis. This should also be reflected
in changes after a serious health event: with increasing age,
subjective health should be less affected by a serious health
event.

However, even if this was empirically established, the
following alternative explanation makes a clear-cut inter-
pretation of the result more difficult. Subjective health
decreases with age (Idler 1993). This means that middle-
aged and older adults could differ in their response to a
serious health event simply because a further decrease of
subjective health is less likely for older adults. On this
account, life satisfaction should be additionally considered.
While subjective health reflects a domain-specific satis-
faction, general life satisfaction is more a trait component
of subjective well-being and does not decrease with age
(e.g. Diener 1994). In the present study, we therefore
included both subjective health and life satisfaction to
compare whether the findings for both measures point in
the same direction.

There is still lack of studies on the age-related impor-
tance of serious health events because the majority of
studies focus either on younger or older adults. For this
reason, the present study considers this question by
examining the impact of a serious health event on changes
in subjective health and life satisfaction for individuals
aged 40-85, that is, for middle-aged and older adults.

Is a positive view on ageing beneficial in the case
of a serious health event?

Age is not a psychological indicator, but it seems to be a
proxy for dealing with physical losses and the importance
attributed to these physical losses. Does this mean con-
versely that an optimistic view of ageing is detrimental to
subjective health and life satisfaction because these
expectations are contrary to actual development?

This conclusion was drawn by Bultena and Powers
(1978), who stated that “Ironically, the negative stereo-
types about older persons . . . may be functional in the
sense of providing a sufficiently dreary picture of old age
that many aged persons, by comparison, feel advantaged”
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(Bultena and Powers 1978, p. 753). A study by Isaacowitz
and Seligman (2001) points to the same conclusion. In their
study of older people, they found that optimists experi-
enced more depressive symptoms as a result of negative
life events than pessimists. They did not expect this find-
ing, however, because optimism had emerged as an
adaptive strategy for younger adults they concluded that
with increasing age overestimating competence becomes
more and more maladaptive.

On the other hand, recent longitudinal studies have
shown a beneficial effect of a positive view on ageing for
physical and functional health, health behaviour and
longevity (e.g. Levy and Myers 2004; Levy et al. 2002;
Maier and Smith 1999; Wurm et al. 2007). Hence, these
studies argue more in favour of the assumption that older
people who hold a positive view on ageing have good
psychological resources at their disposal and that such a
positive view does not therefore pose a risk, even in old
age. However, these studies did not consider any negative
events. Thus, it is possible that the majority of older
adults who had not experienced a negative life event (at
least not during the period of the study) obscured the
adverse impact of a positive view on ageing for those
who actually have experienced a negative event (e.g. a
serious illness). Studies that have focused on optimism
and the course of diseases or recovery argue in turn
against this thesis by showing that optimism, even unre-
alistic optimism, promotes recovery after a serious disease
(e.g. Borkan and Quirk 1992; Scheier et al. 1989; Taylor
et al. 2000). Accordingly, Aspinwall and her colleagues
(2001) suggest that optimism and other positive beliefs
serve as resources that allow people to use their skills in
coping and problem-solving flexibly and successfully.
Although the previous findings point to contradictory
conclusions, the majority tend to argue in favour of a
beneficial effect of a positive view on ageing even if a
serious health event occurs. But none of these studies has
examined this question directly.

The present study thus addressed two major hypotheses.
First, we expected that the impact of a serious health event
on changes in subjective health and life satisfaction would
depend on age; that is, a serious health event should affect
middle-aged adults more strongly than older adults,
reflecting its status as an on-time or off-time event. Sec-
ondly, we expected that a positive view on ageing would
positively affect subjective health and life satisfaction
independently of whether a serious health event occurred
or not (main effect). Additionally, we explored the question
of whether a positive view on ageing would moderate the
negative impact of a serious health event on subjective
health and life satisfaction (buffer effect).

Method
Sample

The current study is based on longitudinal data from 1,286
non-institutionalised Germans aged 40-85 at baseline.
In-home interviews and questionnaires were used initially
in 1996 and again in a follow-up study 6 years later in
2002. The longitudinal sample is part of the German
Ageing Survey, an ongoing nationwide population-based
study, which uses a longitudinal and sequential design with
several samples (Engstler and Wurm 20006).

The baseline sample was drawn by means of national
probability sampling. About 50% of the persons contacted
completed an interview (N = 4,838), 83.4% of whom
additionally completed a questionnaire (N = 4,034;
Table 1a). The response rate corresponds to that of other
large survey studies in Germany (Neller 2005). The sample
was stratified by three age groups (40-54, 55-69, 70—
85 years), gender and place of residence (Eastern or
Western Germany). In 1996 the survey participants were
asked whether they were willing to be re-interviewed at a
later point in time and 61% (N = 2,972) agreed to this. The
addresses of the other participants were deleted in accor-
dance with the regulations of the German data protection
law. Six years after the first interview, 16.3% of the 2,972
respondents had died or moved to unknown addresses,
which reduced the sample that could be contacted for a
second time to N = 2,478. 63.8% of persons from this
reduced sample were in fact re-interviewed, while 36.2%
refused (due to illness, or without giving any reason).
Considering only those people who completed both the
interview and the questionnaire in both waves of the sur-
vey, the longitudinal sample consists of N = 1,286
participants (Table 1b). Compared to the baseline sample,
the longitudinal sample was about 3 years younger
(Mager1i = 57.07; SD = 10.81), but hardly differed in
gender (47.5% female, n = 611) and the place of residence
(63.5% from Western Germany, n = 816). As can be seen
in Table 1, the follow-up participants of the German
Ageing Survey have a higher education and income, rated
their heath better and were more likely to live with a
partner (Engstler and Wurm 2006). Moreover, follow-up
participants had significantly higher life satisfaction, and a
more positive view on ageing. The selective attrition
applies more to older adults than to middle-aged adults.

These findings reflect the established fact of selective
attrition in longitudinal research on ageing (e.g. Baltes
et al. 1971; Chatfield et al. 2005; Norris 1985). We return
to the implications of sample selectivity in the “Discus-
sion” section.
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Table 1 Sample characteristics

(a) Baseline sample (N = 4,034)

(b) Longitudinal sample (N = 1,286)*

Age (years)
Female
Western Germany

Education

60.05 (12.18)
48.8%

66.1%

1.49 (0.71)

57.07 (10.81)
47.5%

63.5%

1.64 (0.76)

All data refer to the first wave of
the survey (T;) unless otherwise
noted. Percentage or mean and

Income (Euro)
Prestige

1243.09 (730.87)
45.93 (11.62)

1335.78 (725.01)
48.27 (11.89)

standard deviations in brackets With partner 78.4% 83.8%

a Longltudlnal sample Physical illnesses 2.57 (1.90) 2.32 (1.78)

comprises a share of the No functional limitations 67.0% 73.3%

Easelme sample Serious health event” - 23.0%
Serious health events that i, . . oc

occurred between the first and P(.)smveA v1ew. on acgemg 50.00 (10.00) 52.71 (8.67)

second wave of the survey were Life satisfaction T} 50.00 (10.00) 48.77 (9.39)

assessed retrospectively at T, Life satisfaction T5 - 50.00 (10.00)

¢ Latent variable scores, Subjective health T, 3.47 (0.85) 3.63 (0.78)

T-standardised (cf. “Data Subjective health T, - 3.49 (0.78)

analysis™)

Measures Serious health events

Subjective health

On both measurement occasions a single standard item was
used, asking “How would you rate your health at the
present time?” This item could be answered on a 5-point
Likert scale ranging from 1 = very good to 5 = very bad.
For the analyses, the responses were reverse coded so that a
high score refers to good subjective health. This simple
global question is one of the most frequently used measures
of self-rated health (Fayers and Sprangers 2002). The
Pearson correlation between subjective health and age was
rrp = —0.22, rp = —0.24 (P < 0.001), i.e. subjective
health in fact decreased with age.

Life satisfaction

Life satisfaction was measured on both measurement occa-
sions by three items (“I am satisfied with my life”, “In most
ways my life is close to my ideal”, “The conditions of my life
are excellent”), which could be answered on a 4-point scale
ranging from 1 = definitely true to 4 = definitely false;
again, for the analyses the items were reverse coded.

Based on these three items at baseline (T;) and follow-
up (T,), we computed a longitudinal measurement model
using LISREL 8.5 (cf. “Data analysis”). Subjective health
and life satisfaction were the only indicators assessed at
both measurement occasions; they were correlated to a
moderate extent (Ti: » = 0.24, T,: r = 0.35). The corre-
lation between life satisfaction and age was rp; =0.07
(P <0.01), rp, = —0.01 (P = 0.62), i.e. as expected and
unlike subjective health, life satisfaction did not decrease
with age.
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In the year 2002 (T,), survey participants were asked ret-
rospectively: “Have you had a serious illness or an
accident in the last 6 years?” In cases where not only one
but several illnesses or accidents had occurred, the inter-
viewer asked the respondent to report on the most serious
one only. About a quarter (25.7%, n = 330) of the
respondents reported on a serious illness or accident such
as cancer, heart attack, serious fall or traffic accident.
Participants who reported a serious health event were
additionally asked to what extent this event was stressful
for them: “If you think back, how would you describe the
extent to which this illness or injury was stressful to you?”
This question was answered on a 5-point scale ranging
from “not at all stressful” to “very stressful”. The data
collection of the first wave was carried out from February
to June 1996. This means serious health events could
happen both before or after the interview was held in 1996.
On this account, we only considered health events from the
years 1997-2002 (n = 296; 78% of these were illnesses),
to ensure that the reported health events did not occur
before the first interview in 1996. In additional analyses,
however, we included serious health events that happened
in 1996; the results remained largely the same.'

! We additionally computed the regression analyses including serious
health events in 1996 (N = 34 or 2.64% of the sample reported on a
serious health event in 1996), although we cannot distinguish events
in 1996 that occurred before the interview from those after the
interview. The results of the analyses were similar to those reported
above; however, the interaction effect of serious health event x age
was no more significant in the prediction of life satisfaction
(f = 0.19, P =0.254). This might be due to the fact that serious
health events that occurred before the first interview were also
included.
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Positive view on ageing

We used the “Ongoing Development” scale, which we
had already applied in previous studies (Wurm et al.
2007). This scale refers to the view of ageing as a time of
personal development and was assessed by four items
(“Ageing means to me that I continue to make plans”,
“Ageing means to me that my capabilities are increasing”,
“Ageing means to me that I can still learn new
things”, “Ageing means to me that I can still put my ideas
into practice”), developed by Dittmann-Kohli and her
colleagues (1997). Participants could endorse the items on
a scale ranging from 1 = definitely true to 4 = definitely
false that were reverse coded for the analyses. As for life
satisfaction, we computed the scale based on a latent
measurement model (cf. “Data analysis™).

Age

We included chronological age (in years) for the analysis
of age differences in the experience of a serious health
event.

Socio-demographic characteristics

Indicators of socio-demographic characteristics were
considered as control variables. These were the variables
gender, living arrangement (with or without partner), place
of residence (Eastern or Western Germany), and level of
education (1 = less than 10 years school education,
2 =10 or 11l years of school education, 3 = at least
12 years of school education). Additionally, we considered
the equivalent household income (OECD scale on net
household income in Euro, weighted by the number of
people sharing the household, cf. Figini 1998) and a
measure of occupational prestige ranging from 14 (=e.g.
agricultural worker) to 78 (=e.g. medical doctor; Treiman
1977). For individuals who have never been part of the
labour force, the occupational prestige of the spouse was
used instead. All socio-demographic characteristics were
collected at T;.

Physical illnesses and limitations

Indicators on physical illnesses and functional limitations
were used as additional control variables. Physical illnesses
were measured by a symptom checklist of 11 health prob-
lems (heart and circulatory complaints, perfusion problems,
back or joint diseases, diabetes, cancer, gastro-intestinal
diseases, respiratory diseases, bladder complaints, liver or
kidney diseases, eye problems, ear complaints). For each
person a sum score was computed based on the number of
reported illnesses. Summary scores on self-reported

physical illnesses have shown a considerably better accor-
dance with medical reports than self-reports on single
physical illnesses (Katz et al. 1996). Functional limitations
were assessed by a question on difficulties with day-to-day
tasks (“Are you hampered by health impairments in car-
rying out routine tasks, i.e. household chores?”’) which
could be responded to with 1 = not at all, 2 = a little,
3 = a great deal. The correlation of physical illnesses and
functional limitations with subjective health were of med-
ium extent (rypsy = 0.47, Fimiesn = 0.53, Ps < 0.001),
which made these indicators strong control variables.

Data analysis

We computed latent variable scores and scale reliabilities
for life satisfaction and positive view on ageing by testing
latent measurement models using LISREL 8.5 (Joreskog
and Sérbom 1996) as our computer programme and max-
imum likelihood (ML) as our estimation method. This
approach offers the possibility of accounting for measure-
ment errors in the manifest indicators (observed measures)
and testing the assumed measurement model empirically.

Latent measurement model for life satisfaction

First, we computed a longitudinal measurement model for
life satisfaction, based on the three items at baseline (T;) and
follow-up (T,) described above. A longitudinal measure-
ment model allows us to test whether the observed measures
load on the same latent variable on both occasions (confi-
gural invariance) and whether the observed variables have
the same loadings on this latent variable on both occasions
(metric invariance; Horn and McArdle 1992). Hence, a
longitudinal measurement model allows us to test whether a
latent variable (here: life satisfaction) is measured identi-
cally on both occasions. Allowing a correlation between the
error terms of each item over T and T, (De Shon et al. 1998)
significantly improved the model fit. The longitudinal mea-
surement model fitted the data very well [X2(7) = 17.76,
P =0.01, root mean square error of approximation
(RMSEA) = 0.035, nonnormed fit index (NNFI) = 0.99,
standardised root mean residual (SRMR) = 0.022]. This
model showed both configural invariance and metric
invariance. We created a scale by calculating the latent
variable scores (“factor scores”) from this longitudinal
measurement model. The factor loadings ranged between
0.72 and 0.87 resulting in a reliability of p = 0.86 at T and
p = 0.84 at T, according to Raykov (2004).

Latent measurement model for positive view on ageing

Secondly, we computed a measurement model for positive
view on ageing (at T;). The scale was obtained by
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calculating the latent variable score from a congeneric
measurement model with two error terms allowed to
correlate. This model fitted the data well [;°(1) = 0.54,
P =0.46, RMSEA = 0.000, NNFI = 1.00, SRMR =
0.002]. The factor loadings ranged between 0.43 and 0.77
resulting in a reliability of p = 0.67 (Raykov 2004).
Finally, the latent factor scores for life satisfaction and
positive view on ageing were T-standardised (M = 50,
SD = 10) in order to obtain an established scaling.

Further analyses

We carried out further analyses using SPSS 15.0. Inter-
correlations among study variables and variance inflation
factors (VIF) were assessed to determine multicollinearity.
Sequential multiple regressions [i.e. independent variables
(IVs) enter the equation in an order specified by the
researcher; Tabachnik and Fidell 2007] were used to pre-
dict changes in subjective health and life satisfaction. IVs
entered the equation in an order that we specified according
to the hypotheses. Hence, the first IV that entered the
equation was subjective health or life satisfaction at T; to
adjust the longitudinal analyses for the baseline values of
the dependent variables. Subsequently, the main effects
and interaction effects were included. In order to check the
robustness of the regression, control variables were inclu-
ded in the last step. We calculated the interaction terms by
multiplying the respective variables.

Missing values treatment

Single missing values were supplemented by data impu-
tation with the Expectation-maximisation algorithm
originally introduced by Dempster and colleagues (1977).
This algorithm iteratively estimates the missing values
(expectation step) by maximising the likelihood of the data

(maximisation step). Imputing missing values offers the
advantage that there is no loss of participants who missed
single items. The amount of missing values was not sys-
tematic and negligible in size; n = 873 subjects (67.9%)
had no missing values on all 75 variables, another n = 365
subjects (28.3%) had between one and ten missing values,
and only n = 48 subjects (3.8%) had more than ten missing
values. In no case were more than 35 out of 75 variables
missing.

Results
Age and serious health event

On examining our first hypothesis that the impact of a
serious health event on subjective health and life satis-
faction depends on age, we conducted two sequential
multiple regression analyses, one for changes in subjective
health and one for changes in life satisfaction. For the
prediction of subjective health at T,, subjective health at
T, was entered in the first step of the analyses (MI,
f = 0.48; see Table 2a). In the second step, the main
effects of serious health event and age were entered into
the regression equation (M2). The occurrence of a serious
health event had a significant and substantial impact on
subjective health (f = —0.21), the effect of age was
smaller but also significant (f = —0.12). In the next step
(M3), the interaction term was entered into the equation
and turned out to be highly significant (f = 0.37). This
effect remained stable after controlling for socio-demo-
graphic characteristics (education, income, prestige,
gender, place of residence, partnership) as well as physical
illnesses and limitations (M4, f = 0.34). Similar results
pertained to the prediction of life satisfaction, which has
about the same stability as subjective health (Ml,

Table 2 Sequential regression analysis predicting subjective health and life satisfaction by serious health event, age and the interaction between

serious health event and age

Predictors (a) Subjective health (T,; six-year follow-up) (b) Life satisfaction (T,; six-year follow-up)

Bwi Bmz Bwms Braa Bmi Bmz Bms Braa
Subjective health (T) 0.48%* 0.43%* 0.43%* 0.33%* - - - -
Life satisfaction (T)) - - - - 0.45%* 0.45%* 0.45%* 0.39%*
Serious health event —0.21%* —0.52%* —0.49%* —0.08%** —0.33%:* —0.32%*
Age —0.12%* —0.28%* —0.21%* 0.00 —0.14% -0.07
Event x age 0.37%* 0.34%* 0.30% 0.30%*
Adjusted R* 0.228 0.289 0.292 0.311 0.206 0.211 0.213 0.235

Dashes in cells indicate that the construct was not considered in the regression analysis

* P < 0.05 one-tailed; ** P < 0.01

 Beta coefficients controlled for gender, place of residence, partner, socio-economic status (education, income, prestige), physical illnesses, and

functional limitations
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(a) 40 to 56 years (at T1) (b) 57 to 85 years (at T1)

3,8 —  oNo
3,6

.\' No
34

3,2

2,8

2,6 Serious health event between T1 and T2:—e— No Yes

Mean subj. health T1, predicted value T2

2,4

T T2 T T2

Fig. 1 Longitudinal interaction effect of a serious health event x age
(two-way interaction) on subjective health over a six-year period. The
figure depicts the values for mean subjective health at T, as predicted
by subjective health at Ty, age, serious health event (yes/no) and the
interaction term age X serious health event. For reasons of visual
clarity, age was separated by median split in two age groups

p = 0.45; see Table 2b). The main effect (M2) of a
serious health event (f = —0.08) was smaller; as expec-
ted, chronological age could not predict changes in life
satisfaction (f = 0.00). However, the interaction term
“age x serious health event” was also significant for life
satisfaction (M3, f# = 0.30). After controlling for the
covariates, the interaction coefficient remained significant
(M4, p = 0.30) (cf. Note 1).

The significant interaction effects, both with regard to
subjective health as well as to life satisfaction, are in line
with the hypothesis. Figure 1 illustrates this finding for
subjective health. The figure reveals that the impact of a
serious health event on subjective health depends on age;
as expected, younger individuals show stronger decreases
in their subjective health after a serious health event than
older individuals. Additional analyses showed that this
finding could not be explained by a different evaluation of
the event’s seriousness by young and old.

Positive view on ageing and serious health event

The second hypothesis referred to the question of whether a
positive view on ageing is beneficial even if a serious
health event occurs. After entering subjective health at T
in the regression analysis (M1, = 0.48), serious health
event (M2, f = —0.22) and positive view of ageing (M3,
f = 0.13) were considered (cf. Table 3a). The impact of a
positive view on ageing remained significant after con-
trolling for the covariates (M4, f = 0.10). Next, we
computed the same regression analyses including consid-
eration of the interaction effect between serious health
event and positive view on ageing. The interaction term
was not significant after consideration of all control vari-
ables (f = —0.03; P = 0.73). Thus, a positive view on
ageing was beneficial independent of whether a serious

health event occurs or not, but it did not additionally buffer
the effect of a serious health event. Similar conclusions can
be made for the change in life satisfaction as the outcome
variable (Table 3b). Here, the main effect of a positive
view on ageing was slightly stronger (M3: = 0.16; M4:
f = 0.15). But again there was no interaction effect
between a serious health event and a positive view on
ageing after all control variables entered the equation
(B = —0.07; P = 0.36).

Age, positive view on ageing and serious health event

In a last step, we investigated whether a positive view on
ageing only serves as a buffer in case of a serious health
event in older age. With increasing age, a positive view on
ageing becomes less common (ryge x pva = —0.25,
P < 0.001), partly due to the age-related increase of losses.
Thus, whether individuals have a positive view on ageing
could become more and more crucial with age; i.e. in old
age, a positive view on ageing could reflect high psycho-
logical resilience. To examine this buffer effect, we
computed the same analyses as before, but additionally
considered all two-way interactions between age, a positive
view on ageing and a serious health event and finally the
three-way interaction of the variables. The two-way inter-
action “age x serious health event” could significantly
predict changes in subjective health (f = 0.39; P < 0.05),
while the other two-way interactions were not significant
after the adjustment of all control variables. However, the
three-way interaction only marginally predicted changes in
subjective health after the control variables in the regression
analysis (ff = 0.84; P = 0.05) were entered. Finally, we
examined the three-way interaction effect with regard to life
satisfaction, but the interaction term was not significant
(fp = 0.31; P =0.49). Altogether, the findings support
the second hypothesis that a positive view on ageing is
beneficial even in the wake of a serious health event.

Discussion

The present longitudinal study tested two major hypotheses
about the impact of a serious health event on changes in
subjective health and life satisfaction. First, we had
hypothesised that a serious health event would affect sub-
jective health and life satisfaction to a decreasing extent
with higher age because older adults perceive a serious
health event more as normal and expectable, i.e. as an

2 Here too, we additionally computed the regression analyses
including serious health events in 1996. The results of the analyses
were similar to those reported above including only serious health
events from 1997 to 2002.
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Table 3 Sequential regression analysis predicting subjective health and life satisfaction by serious health event and positive view on ageing

Predictors (a) Subjective health (T,; six-year follow-up) (b) Life satisfaction (T,; six-year follow-up)

B Bz Bums Baa B Bz Bwms Ba
Subjective health (T,) 0.48%* 0.46%* 0.43%* 0.32%* - - - -
Life satisfaction (T)) - - - - 0.45%* 0.45%* 0.40%* 0.34%*
Serious health event —0.22%* —0.22%* —0.21%* —0.08%** —0.07%* —0.07%*
Positive view on ageing 0.13%%* 0.10%* 0.16%* 0.15%%*
Adjusted R? 0.228 0.277 0.292 0.317 0.206 0.212 0.235 0.253

Dashes in cells indicate that the construct was not considered in the regression analysis

P <0.01

 Beta coefficients controlled for age, gender, place of residence, partner, socio-economic status (education, income, prestige), physical illnesses,

and functional limitations

“on-time event”, which was supported by the present
findings. Secondly, we had hypothesised that a positive
view on ageing would promote subjective health and life
satisfaction even if a serious health event occurs, which
was corroborated as well.

Before discussing the findings of the present study, we
would like to mention some limitations relating to the
interpretation and generalisation of the present findings.
The sample of the present study included non-institu-
tionalised persons only and was biased toward better-
educated and healthier people, particularly in older age.
The selective attrition may have reduced our ability to
detect decline in subjective health, since individuals with
poorer health perceptions and those with a serious health
event were less likely to participate in the follow-up
interview because they were too ill or had died. A recent
longitudinal study on multi-morbidity in old age which
included institutionalised and cognitively impaired older
people as well as proxy interviews has pointed to diverging
results for more versus less strongly selected samples in
respect of the prevalence rates of health problems (Meinow
et al. 2006). This relates to the fact that surveys with non-
institutionalised individuals are in general positively
selected, particularly in favour of healthier people. Some
researchers suggest “ . that attrition may affect the
descriptive, representative outcomes of aging studies, par-
ticularly when such studies are focused on health and
function, but that attrition not always seems to be a serious
problem when associations between variables are ana-
lysed.” (Kempen and van Sonderen 2002, pp. 227-228).

This has been shown by several longitudinal ageing
studies that have examined the question of how much the
findings differ between a selected longitudinal sample and
the corresponding original baseline sample. For this, fol-
low-up data were estimated for those people in the baseline
sample who dropped out (Kempen and van Sonderen 2002;
Wurm et al. 2007). The studies report converging findings
between the different samples. Although these findings

@ Springer

qualify the impact of selective attrition in the present study,
we should keep in mind the sample selectivity (both at
baseline and follow-up), especially with regard to older
adults.

A second limitation refers to the design of the present
study. All variables were collected in the years 1996 and
2002, while serious health events occurred at any time in
between both measures. Thus, with these data we could not
consider whether older adults are more resilient with
respect to a serious health event or whether they have a
faster recovery than younger adults. More information
around the time of a serious health event would be desir-
able in future studies to enable a differentiation between
resilience and recovery (Bonnano 2004) and the role
therein of a positive view on ageing.

However, the present study also has its methodological
strengths, which lie in the large community sample, the
longitudinal design as well as the large age range from
middle to old age that allowed for age comparisons. In the
following two sections we will go into the contributions of
the present study to the existing field of research.

The age-related decrease in the importance of a serious
health event for subjective health

Previous studies have repeatedly pointed to the lack of
information about how subjective health changes over time
and in particular, how it changes around the time of a
serious health event (Diehr et al. 2001; Quinn et al. 1999).
Moreover, it has been emphasised that consideration of
older adults should be more differentiated instead of
treating them as one single group that often spans 40 or
more years (Jang et al. 2004).

We therefore included age as one key variable to
examine changes in subjective health and life satisfaction
after a serious health event. Our findings on age differences
in experiencing a serious health event (Hypothesis 1)
contribute to the explanation of why objective and
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subjective health increasingly diverge with age (e.g.
Pinquart 2001). In fact, the present findings support our
assumption that older people are more prepared for a
worsening of health. They often regard health-related
losses as a concomitant phenomenon of ageing (i.e. as
“on-time event”) and not as a reason to change their
subjective health perception after a serious health event. In
contrast, middle-aged adults are comparably less prepared
and therefore experience such an event more often as
“off-time” (Neugarten 1996). Thus, age can serve as buffer
in the experience of a serious health event.

The finding that a serious health event affects the sub-
jective health of younger and older age groups differently
raises the question of what such a global self-rated health
item in fact measures. Subjective health perceptions cannot
be disproved because they do not refer to any external
reality; thus, they clearly differ from self-reports of con-
ditions (e.g. self-reports on diabetes or arthritis), which are
in principle verifiable, because they can theoretically be
checked against medical records. Idler (1992) supposes the
following process:

One interpretation is that the self-assessment of
health is the end result of a complicated cognitive
process in which respondents review the data avail-
able to them about their own health, select from it
that which seems relevant, and then evaluate this
information according to some set of criteria (p. 41).

These criteria, which form a framework of reference for
providing a subjective health assessment, vary according to
age. While the subjective health of younger individuals
often refers to their health behaviour (Krause and Jay
1994), the health perception of older individuals more often
includes health problems as such and comparisons to their
age peers and includes the awareness that numerous age
peers have been outlived (Eriksson et al. 2001). The
different frame of reference for the health perception of
younger and older adults cannot, however, prevent an age-
related decrease of subjective health in general. However,
the present study showed that the subjective health of older
adults was less affected than that of younger adults if a
serious health event occurred. Together, this suggests that
the present findings on age differences cannot be solely
explained by different frames of reference for the health
perception of middle-aged and older adults; rather, the
findings suggest that the age differences are dependent on
whether an event was experienced as “on-time” or “off-
time” in life.

An alternative explanation for the lower impact of a
serious health event on the subjective health of older adults
is that a further decrease of their subjective health is less
probable because older adults already have lower sub-
jective health than middle-aged adults. We therefore tested

the hypothesis not only for subjective health (i.e. domain-
specific satisfaction), but for general life satisfaction as
well. Life satisfaction is more a trait component of sub-
jective well-being and does not decrease with age (e.g.
Diener 1994). The finding that the analyses for life satis-
faction showed the same results as for subjective health
militates against this alternative explanation. Finally, the
present findings could not only be due to age-related dif-
ferences but to cohort differences as well. However, other
studies that have also pointed to an age-related divergence
between subjective and physical health considered other
birth cohorts but came to similar results (e.g. Idler 1993;
Jang et al. 2004).

Thus, a serious health event has a lower impact on the
subjective health of older adults, presumably because they
are prepared for illness as an inevitable part of ageing. But
several studies have pointed to the finding that people who
attribute health problems to ageing (i.e. not to illnesses)
have worse health behaviour (e.g. Leventhal and Prohaska
1986; Sarkisian et al. 2002) and higher mortality
(Rakowski and Hickey 1992). This suggests that we have
to differentiate between the expectation (and experience)
that illnesses increase with age and the attribution of health
problems to ageing; the former means that people are
prepared for illness, the latter means, however, that age is
equated with illness.

The importance of a positive view on ageing in the case
of a serious health event

Previous studies have pointed to the finding that a positive
view on ageing is beneficial for health, health behaviour
and longevity in old age (e.g. Levy and Myers 2004; Levy
et al. 2002; Maier and Smith 1999). Although we expected
the same beneficial effect in the case of a serious health
event (Hypothesis 2), we also considered the converse
effect as possible; the positive view of ageing as an
ongoing development could also hamper coping, because a
serious health event could place limits on further
development.

As expected, a positive view on ageing was also bene-
ficial in the wake of a serious health event. This supports
the assumption that optimistic beliefs can serve as a
resource up to old age, independently of whether a negative
life event occurs or not. The finding is thus in line with
those of Levy and colleagues described above; corre-
spondingly, it does not support the finding that pessimistic
beliefs are more advantageous than optimistic ones if a
negative life event occurs in old age (Isaacowitz and
Seligman 2001).

The finding that a positive view on ageing affected
subjective health and life satisfaction up to old age is
noteworthy, in particular as a positive view on ageing
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referred in the present study to the expectation of
ongoing personal development; personal development,
however, primarily characterises the goal orientation of
younger and middle-aged adults, while older adults focus
more strongly on maintenance and loss avoidance
(Heckhausen 1997; Ryff 1989). Although the perception
of ongoing personal development is less common in old
age, this view on ageing seems nevertheless to be
important. Presumably this view implies that a person
still has a meaningful purpose in life and can learn and
grow from both positive and negative life experiences.
Such positive beliefs are known as psychological
resources that contribute to resilience, even if they are
unrealistic or overly positively biased (Taylor et al.
2000). Because a positive view on ageing is less com-
mon in old age, it is probable that mainly those older
adults who are particularly resilient still view ageing as
ongoing development.

We thus additionally explored whether a positive view
on ageing also serves as a buffer in old age. However, the
three-way interaction between age, positive view on ageing
and serious health event just failed the significance level to
predict changes in subjective health (f = 0.84; P = 0.05).
Given the difficulty to find significant higher-order inter-
actions in unselected samples and the fact that age already
buffers the negative impact of a serious health event in old
age (cf. Hypothesis 1), it would seem worthwhile exam-
ining this finding in future studies with old and very old
adults.

Conclusions

The present findings showed that a serious health event
affects subjective health and life satisfaction to a lesser
extent when perceived as on-time in life. This suggests that
it is beneficial to be prepared for illnesses and disabilities,
bearing in mind that illnesses become more common with
age. At the same time, it seems important to view ageing as
an ongoing development, that is, to have a positive future
outlook with a meaningful purpose in life, even if it might
be unrealistically optimistic.
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