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Ageing and Retirement in Europe (SHARE) were used. Individu-
als were asked about their chances to live up to age [T] or more.
These SSPs were related to general characteristics, health and life-
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Results The average subjective probability of surviving the next 9—
15 years was around 57%. Mean SSPs varied significantly across
age, with lower means at higher ages. Cross-country comparisons
showed lowest mean in the Czech Republic (42%) and the highest in
Denmark (64%). SSPs correlated with socio-demographic, socio-
economic and also strongly with (objective) health characteristics
except for obesity. Smokers reported significantly lower SSPs
compared to non-smokers, but no difference was found between
non-smokers and quitters. Excessive alcohol consumers reported
significantly higher SSPs than moderate consumers and abstainers,
but this only held for female excessive drinkers. Physical inactivity
was negatively associated with SSPs, but this relation was attenuated
at higher ages. In this context, important cross-country differences
were found.

Conclusions Subjective survival probabilities are informative and
relevant in relation to lifestyle decisions and can be validly
obtained in elder people. The results from this study provide inter-
esting implications for health policy, health communication strate-
gies and future research.
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Introduction

Individuals’ own perception of remaining life-
time is increasingly considered relevant in rela-
tion to lifestyle behaviours such as smoking.
Individuals generally face uncertainty regard-
ing their own mortality risk or may have inac-
curate expectations regarding longevity and
the impact of health behaviours thereon. If
people underestimate or even ignore the
health consequences (i.e. longevity reductions)
of unhealthy behaviour, they may more easily
adopt and maintain an unhealthy lifestyle.
Therefore, more insight into how individuals
assess their own mortality risks in relation to
unhealthy behaviours may help understand
health-behavioural decision-making. This is
even more important as modifiable unhealthy
behaviours are an increasing threat to global
mortality and morbidity and even small life-
style improvements may importantly improve
health and lower mortality risk.! In this
paper, we therefore investigate the relations
between individuals’ subjective survival proba-
bilities (SSPs) and socio-demographic char-
acteristics, health and especially health
behaviour. The paper adds to the literature by
investigating these issues in a population of
elderly (i.e. 60 years and older) from 15 Euro-
pean countries, using data from the Survey of
Health, Ageing and Retirement in Europe
(SHARE).

The importance of lifespan uncertainty in the
decision-making process of individuals was
already emphasized by Yaari.? When maximiz-
ing lifetime utility, people trade-off subjectively
expected gains and costs. To predict and explain
individual behaviour, economists traditionally
used assumptions about individual subjective
expectations rather than actual data.’® More
recently, data on subjective expectations and
probabilities of survival have been collected in
large household surveys.

Several studies have investigated the congruity
between SSPs and actuarial survival probabilities
to assess whether individuals’” beliefs about their
remaining lifetime are accurate.* ' Less congruity
may imply inaccurate subjective expectations, but
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may also signal individuals’ private information
beyond what is accounted for in life tables.” Such
information may be used by individuals when
making economic decisions.'*'? Studies have also
highlighted the relation between SSP and eco-
nomic decisions regarding retirement, social
security claiming,®*'*'* saving, consumption and
bequests.'>'*'%!7 These studies suggest that SSPs
are indeed important in economic decision-
making processes of individuals. Another stream
of research has focused on whether SSPs predict
individuals® actual mortality”'®?! and the rela-
tion between SSPs and socio-demographic char-
acteristics and socio-economic status,”*>*3 but
also, for example, parental longevity.'” Note that
research on subjective life expectancy has been
conducted using point estimates or verbal answers
rather than probabilities. Our focus here is on
studies that used SSPs as elicitation method.

In line with these research applications in
the field of economic decision-making, SSPs
have been found relevant for lifestyle decisions
as well. Regarding tobacco use, there is large
consensus that smoking decreases longevity,
possibly up to 10 years.>* Hurd and McGarry’
found that SSPs indeed vary systematically
with smoking. Lower SSPs for smokers com-
pared to non-smokers are reported, although
among smokers little variation in SSPs was
found according to intensity of smoking.*’
Schoenbaum?®® found that heavy smokers (>25
cigarettes per day) fail to adjust their survival
expectations downwards in line with life tables,
while expectations of never, former and light
smokers (<25 cigarettes per day) resembled
actuarial predictions. Khwaja er al.*’ also con-
cluded that smokers expect to live longer than
objective longevity figures predict. Balia®® used
the first wave of the SHARE data to study the
formation of SSPs in relation to smoking and
individual perception of health risks, with a
particular focus on the short- and long-term
effects of smoking and the reversibility of these
effects.

Besides smoking, obesity is an important
public health issue. While the consequences
of obesity on morbidity are commonly
acknowledged, the relation between obesity

© 2015 John Wiley & Sons Ltd
Health Expectations, 19, pp.121-137



Rational Expectations, D R Rappange, W B F Brouwer and N J A van Exel

and life expectancy is less straightforward. It
seems that obesity is more harmful in terms of
reduced longevity among younger adults than
among older people.”*® Walter er al*' did not
find evidence that increased body weight
decreases life expectancy among older people.
In terms of impact of obesity on SSPs, Falba
and Busch®® reported SSPs among
respondents who were overweight or obese
compared to normal weight respondents. These
authors concluded, however, that obese indi-
viduals do not fully update (i.e. lower) their
subjective survival chances in line with the
excess mortality risk associated with obesity as
estimated in life tables used in their study.
Hurd and McGarry® even found no association
between SSPs and (over)weight.

Other lifestyle-related risk factors in part
related to obesity, such as alcohol consumption
and physical activity, also seem to be systemat-
ically related to SSPs. In line with epidemiolog-
ical data, moderate alcohol consumers report
higher SSPs than heavy drinkers (five or more
glasses per day) and people who abstain from
drinking.>'” In addition, people who are physi-
cally active report, on average, higher longevity
expectations.’

In general, previous research findings regard-
ing the association between SSPs and lifestyle-
related health risk factors suggest that SSPs in
general vary with risk factors in a fairly system-
atic way, commonly in expected directions. The
relation between obesity and SSPs is more
diverse. In this study, we add to this empirical
and theoretical literature in a number of ways.
First, we provide descriptive statistics of SSPs
using cross-national European data and per-
form a country comparison among thirteen
countries. Second, we investigate whether the
SSPs vary with socio-demographic characteris-
tics and socio-economic status, objective health
status and, in particular, lifestyle, which is the
main objective of our study. Finally, we address
the wvalidity of the probabilistic elicitation
format for collecting data on individuals’
longevity perception, as it is unclear whether
respondents are capable of expressing their
survival expectations using probabilities. The

lower
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remainder of this paper is structured as follows:
first, in the next section, we describe our data,
measures and analyses. After that, we present
our results. We end the paper with a discussion
of our main findings.

Data and methods

Data source and description

For our study, we used data from the second
wave (2006/2007) of the Survey of Health,
Aging, and Retirement in Europe (SHARE).
SHARE is a cross-national and multidisciplin-
ary panel database with microlevel information
on health, socio-economic status, and social and
family networks. Its format is analogous to the
US Health Retirement Study (HRS) and the
English Longitudinal Study of Ageing (ELSA).
The SHARE database contains data from more
than 22 000 households in 15 countries across
Europe. Based on probability samples and using
a computer-assisted personal interviewing tech-
nique (for details, see Bdrsch-Supan er al.*,
Bérsch-Supan and Jirges*), information is col-
lected of non-institutionalized individuals aged
50 and older and their spouses (who may also be
younger than 50 years). More documentation
and information on SHARE can be found
at http://www.share-project.org. We excluded
respondents aged under 60 and over 90 years, as
explained in the next section, and respondents
from Ireland or Israel because complete data
were not available at the time of our study. We
also left out respondents that had item non-
response on any covariate under study, except
for household income. We wused logistic
regression to test whether responding to the
survival probability question was attributable to
particular characteristics.

Measurement

Exploratory variable

SHARE provides an indicator of individuals’
SSP. In the ‘Expectations’ module of the SHARE
questionnaire, after a warm-up question and
several other questions about expectations,
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respondents were asked to state their SSP on a
scale from 0 to 100 as follows:

What are the chances that you will live to be age
[T] or more?

The target age T (75, 80, 85, etc.) presented
to the respondent depends on the age of the
respondent. Respondents aged between 50 and
65 at the time of the interview were presented a
target age of 75 years implying time horizons,
that is the target age minus current age, ranging
from 9 to 25 years. Respondents aged 66
through 90 years were presented with target
ages using time horizons varying systematically
between 9 and 15 years. For example, respon-
dents aged 65 through 70 received a target age
of 80, while those aged 80 through 85 received
a target age of 95. Respondents older than
90 years got increasingly shorter time horizons
with a minimum of six years. For congruity
reasons, we decided to limit the variety of time
horizons and therefore to retain only those
respondents aged between 60 and 90 years old,
who were all presented with a target age T
which was in the range of 9-15 years from their
current age. As time horizons differ between
respondents, conditioning of the distribution of
SSPs on age and target age is necessary.

Covariates

The covariates used in our analyses (and their
reference categories) are displayed in Appen-
dix A. Below we highlight some variables that
need further explanation.

Education was operationalized using a recate-
gorization into four levels of the 1997 Interna-
tional Standard Classification of Education
(ISCED-97). Respondents who indicated that
they were still in school or have had an ‘other
type of education” were assigned to one of the
four levels according to the number of years of
education. Household income concerned the
overall income received in Euros, net of tax, by
all household members together in an average
month in the last year. Missing values for
income were imputed based on age, gender,
country, household size, years of education
and work status. Income value was adjusted (i)

124 Rational Expectations, D R Rappange, W B F Brouwer and N | A van Exel

for household size, by dividing household
income by the square root of the number of
persons in the household, and (ii) for the pur-
chasing power of different currencies using the
PPP exchange rate of the year in which the
interview was administered (i.e. 2006 or 2007).
Because the distribution of income was skewed,
income was dichotomized using the overall
sample median (net) average income per month
(€ 991).

We used the following health behaviour
variables: smoking, alcohol consumption and
physical (in)activity. We differentiated between
non-smokers, past smokers (i.e. smoked at least
for a year in the past) and current smokers. Data
on alcohol consumption were used to construct
a binary variable identifying respondents that
consumed more alcohol than the recommended
levels in the Netherlands (two glasses per day for
men, one glass per day for women) in the last
three months prior to the interview.*> Respon-
dents were considered to be physically inactive
when they hardly ever or never engaged in mod-
erate (e.g. gardening, walking) or vigorous phys-
ical activity (e.g. sports).

Analyses

We provide descriptive statistics of the SSP
variable with particular attention to the varia-
tion in SSP according to age and country.
Intuitively, one may expect that the age of a
respondent will have a considerable influence
on his SSP to some future age. We used analy-
sis of variance to this end. Furthermore, as we
used data from 13 countries across Europe, we
look for any particular response patterns of
SSP across countries.

Multivariate analysis

We used multivariate ordinary least squares
regression to examine the association between SSP
and the covariates. We defined four models, each
consecutive model nested in the previous one. The
first model investigated the association of SSP with
socio-demographic characteristics and
economic status, including a squared term of age
to adjust for a nonlinear effect. In the second

socio-
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model, we added health indicators, and in the third
model, we added lifestyle factors. Finally, in the
fourth model, we tested for several interactions
between socio-demographic variables and lifestyle
variables and subsequently added two statistically
significant interaction terms: excessive alcohol
consumption x gender, and physical inactiv-
ity x age. In addition, to explore possible coun-
try-specific associations, we estimated the fourth
model for each country separately.

Reliability
It is important to understand whether respon-
dents are willing and/or able to answer probabi-
listic questions.> We investigated the reliability
of SSP responses using two criteria from the
SHARE database. First, we took the sum of two
related questions about the chance that the stan-
dard of living will be better or worse 5 years
from now. To be internally consistent, answers
to these questions should not add up to more
than 100%. Considering some margin of error,
a tolerance level of 10% was applied.*® Second,
we used a numeracy test. Respondents were
asked: ‘If the chance of getting a disease is 10
per cent, how many people out of the 1000
would be expected to get the disease?” The possi-
ble answers were categorized as follows: 100, 10,
90, 900 and ‘other’. To check the sensitivity of
our findings to the reliability of SSP responses,
we repeated our multivariate regression analysis
using a subsample consisting of the respondents
that provided valid answers to both criteria.
Analyses were conducted using stata 11 1C
(StataCorp, College Station, TX, USA).

Results

Sample characteristics

From the SHARE Wave 2 database (n = 33 281),
20 421 respondents were selected based on their
age and country of residence. Furthermore, 345
respondents (1.7%) with target ages outside the
range of 9-15 were excluded. SSP response rate in
this subsample was about 89%; hence, 2225 more
respondents were dropped. Logistic regression
analysis showed that, besides significant country
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differences, a higher age, a lower educational level
and being physically inactive decreased SSP
response rate significantly, x*(36) = 808.44,
P < 0.001. Finally, from the 17 851 respondents
left, we excluded observations with item non-
response on any of the included covariates except
household income (n = 1556), leaving 16 295
(81% of the relevant sample) respondents as our
final sample for further analyses.

Overall subsample sizes varied by country,
from approximately 1600 in Italy and Belgium
to around 800 in Austria and Switzerland. The
overall composition of the sample by country
was as follows: Austria 5.1%, Belgium 9.8%,
Czech Republic 7.2%, Denmark 7.9%, France
7.4%, Germany 8.6%, Greece 8.8%, Italy
10.5%, the Netherlands 8.0%, Spain 5.7%,
Sweden 9.0% and Switzerland 4.9%. Males
were slightly underrepresented (47%). Table 1
provides the characteristics of our final sample.

Subjective survival probabilities

The mean time horizon in eliciting SSP was
12.4 years (SD 1.5), and the mean SSP was
56.5% (SD 30.4). Figure 1 presents the distri-
bution of SSPs, which took 58 different values
in the range of 0 to 100. Seven per cent of the
respondents thought that they had no chance
of surviving until their target age, and 12.7%
thought this chance was 100%. Almost one
quarter of the sample stated a SSP of 50%. A
large majority of the respondents rounded their
SSP: 93.6% of the answers were rounded to
tens (50, 60, 70, etc.) and 98.7% to fives or
tens (50, 55, 60, etc.).

Age groups

We constructed six age categories with 5S-year
age bands. Table 2 presents these categories,
the number of respondents, the time horizon
and the mean SSP for each age group.

Mean SSP varied significantly across all age
groups, F(5, 16294) = 595.68, P < 0.001. As
expected, the youngest age group reported the
highest SSP (68.7%) and the oldest group
reported the lowest (28.3%). Time horizons
differed across age groups, for example the
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Table 1 Sample characteristics (n = 16 295)

Variable Category %
Age (mean [SD)) 70.3 (7.2)
Male (%) 47.2
Living alone (%) 27.6
Parent(s) alive (%) 9.6
Child(ren) (%) 90.8
Educational level (%) ISCED O or 1 37.0
ISCED 2 17.6
ISCED 3 or 4 29.6
ISCED 5 or 6 15.8
Working (%) 8.2
Income high (%) 50.0
Living in rural area or 51.8
small town (%)
Chronic disease (%) 81.3
Depressed (%) 24.3
Obese (%) 19.1
Doctor visits high (%) 45.7
Drug use (%) 78.9
Hospital stay overnight (%) 16.4
ADL limitations (%) 11.4
iADL limitations (%) 18.8
Smoking status (%) Never 55.0
No, stopped 30.2
Yes 14.8
Alcohol consumption — 34.1
excessive (%)
Physically inactive (%) 12.4

mean time horizon of the age group 65—
70 years was significantly lower compared to
all other age groups.

|
N

15 20

Respondents (%)
10

0 20 40 60
Subjective survival probability (%)

Mean SSP varied significantly across coun-
tries, F(12, 16 282)= 61.72, P <0.001. The
means in the Czech Republic and Poland were
clearly the lowest, that is 42.1% and 44.3%,
respectively. The average SSP in Belgium (low-
est), Germany, Austria, France, Sweden, Spain
and Greece (highest) ranged from 53.6% to
59.5%. In four countries (Netherlands, Italy,
Denmark and Switzerland), mean survival prob-
abilities were higher than 60%, with highest
mean SSP reported in Denmark (64.1%). Mean
time horizons were all within the range of
12.25 years (Germany) to 12.47 years (Greece),
while mean ages across countries varied from
69.6 years to 71.9 years for the Netherlands and
Spain, respectively.

Figure 2 presents the mean SSP by age
group and country. All countries showed a
similar pattern to that in Table 2, with some
deviation in the patterns of Poland and the
Czech Republic. Note that the mean SSP in
these two countries were significantly lower
than in all other countries. In Sweden, the
range of mean survival probabilities, from the
lowest age group (i.e. 60—65 years) to the high-
est age group (i.e. 85-90 years), was greatest,
while this range was smallest in Poland.

Multivariate analysis

Table 3 presents the results of the multivariate
analysis of SSP including all the covariates

80 100 Figure 1 Distribution of subjective

survival probabilities (n = 16 295).
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Table 2 Time horizon and subjective survival probabilities
by age group (n = 16 295)

Time Survival

horizon probability
Age categories M (SD) M (SD)
Age 60-65 years 4807 12.6 (1.5) 68.7 (25.2)
Age 65-70 years 3939 11.6 (1.5) 62.9 (27.6)
Age 70-75 years 3183 12.6 (1.4) 54.0 (29.1)
Age 75-80 years 2403 12.7 (1.5) 44.1 (30.6)
Age 80-85 years 1427 12.8 (1.4) 35.4 (29.5)
Age 85-90 years 536 13.0 (1.3) 28.3 (30.4)
Total 16 295 12.4 (1.5) 56.5 (30.4)

shown in Table 1. Results indicated that the
final model explains 26% of the variance in
SSP. The R’ significantly increased with each
consecutive model, although the actual incre-
ments in R> were relatively small. In general,
the (signs of the) coefficients of the covariates
were fairly stable across the four models,
except for the first, most restrictive model.

A longer time horizon was negatively associ-
ated with respondents’ SSP. Men had lower
SSPs than women (not confirmed in Model 1),
while age showed an accelerating declining
effect on SSP (given the significant quadratic
term). Country coefficients varied to a great
extent in line with the results from Fig. 2.

| | | | |

|

10 20 30 40 50 60 70 80

Survival probability (group mean)

Other important predictors of SSPs are mental
health and the variables related to the social
environment of the respondent. In particular,
individuals who indicated that one or both par-
ents were still alive reported significantly higher
probabilities (Model 4: coefficient 2.95), having
children had a similar, albeit smaller effect.
The effect of living alone was also similar, but
negative. Living in a rural area or small town
was associated with lower SSPs.

In Model 4, all health indicators, except for
obesity and hospital stay overnight, were nega-
tively associated with SSP. Regarding the life-
style covariates, respondents who smoked or
were physically inactive reported lower SSPs,
while having quit smoking was not related to
SSP. Interestingly, excessive alcohol consump-
tion was associated with higher SSP in the
third model, but when adding the interaction
term with gender, the main effect was no
longer significant. The interaction term, how-
ever, was significant indicating that the ‘posi-
tive’ effect from the third model related only to
women. In other words, only women who
drink excessively (i.e. more than one glass per
day) had significantly higher SSP. Age signifi-
cantly attenuated the negative effect of being
physically inactive on SSP.

---------------------------------------------- ¢ 73.1%

£ 12.6%

Age 60 to 65 Age 65 to 70
[ Age 70to 75 I Age 75 to 80
I Aoe80t085 I Age 85 to 90

Figure 2 Subjective survival probability by age category and country.
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Table 3 Regression analysis of subjective survival probabilities’

Variables®

Model 1

Model 2

Model 3

Model 4

Time horizon
Male

Age

(Age)®

Germany

Sweden
Netherlands
Spain

Italy

France

Denmark

Greece
Switzerland
Belgium

Czech Republic
Poland

Living alone
Parent(s) alive
Child(ren)

ISCED 2

ISCED 3 or 4
ISCED 5 or 6
Working

Income high

Rural area
Chronic disease
Depressed

Obese

Doctor visits high
Drug use

Hospital stay (night)
ADL limitations
iADL limitations
Stopped smoking
Currently smoking
Alcohol cons. (exc.)
Physically inactive
Exces. alc x female
Phys. inact x age

—1.62*** (0.144)
—0.51 (0.416)
—1.24*** (0.075)
—0.02*** (0.004)
—4,55%*% (1,315)
0.46 (1.374)
2.93** (1.290)
2.63* (1.530)
6.66*** (1.301)
1.67 (1.320)
6.77*%* (1.366)
3.41%** (1.257)
5.13%*% (1.441)
—2.20% (1.237)
—14.33*** (1.397)
—10.81%** (1.434)
—2.82%** (0.559)
3.13*** (0.680)
1.50* (0.799)
0.82 (0.677)
2.69*** (0.623)
4.01%** (0.722)
4.44%%% (0.764)
1.18* (0.606)
—1.15** (0.482)

—1.65*** (0.140)
—2.31%** (0.410)
—1.14*** (0.073)
—0.01** (0.004)
—4.72%** (1.253)
—1.51 (1.330)
1.33 (1.235)
2.84** (1.448)
7.59%** (1.239)
2.01 (1.262)
5.11%** (1.309)
2.48** (1.207)
2.91%* (1.394)
—1.79 (1.183)
—14.41%** (1.330)
—6.96*** (1.380)
—1.98*** (0.541)
3.04*** (0.662)
1.75%* (0.775)
—0.30 (0.657)
1.00 (0.606)
1.92*%** (0.706)
3.09*** (0.758)
0.75 (0.589)
—1.24%** (0.467)
—2.18*** (0.623)
—9.66*** (0.567)
—0.66 (0.552)
—3.63*** (0.473)
—2.89*** (0.622)
—1.06* (0.618)
—2.64*** (0.808)
—5.73%** (0.676)

—1.66*** (0.140)
—2.65*** (0.451)
—1.14*** (0.073)
—0.01* (0.004)
—4.92*** (1.252)
—2.00 (1.334)
1.00 (1.242)
2.90%* (1.449)
7.77%** (1.240)
1.64 (1.263)
4.70%** (1.317)
2.33* (1.207)
2.54* (1.397)
—2.19* (1.184)
—14.32*** (1.328)
—6.64*** (1.382)
—1.78*** (0.541)
2.99*** (0.660)
1.59** (0.775)
—0.35 (0.656)
0.80 (0.607)
1.61** (0.704)
3.12*** (0.757)
0.63 (0.588)
—1.31*** (0.467)
—2.20%** (0.623)
—9.32*** (0.569)
—0.74 (0.552)
—3.64*** (0.472)
—2.90*** (0.621)
—0.84 (0.619)
—1.92** (0.821)
—5.09*** (0.686)
0.43 (0.513)
—2.85*** (0.639)
1.82*** (0.472)
—3.62*** (0.816)

—1.65*** (0.140)
—1.55%** (0.552)
—1.15*** (0.073)
—0.01*** (0.004)
—4.87*** (1.252)
—2.05 (1.332)
1.05 (1.241)
2.97** (1.447)
7.90%** (1.239)
1.68 (1.264)
4.63*** (1.317)
2.39** (1.207)
2.65* (1.396)
—2.18* (1.184)
—14.32*** (1.328)
—6.51*** (1.382)
—1.75%** (0.541)
2.93*** (0.659)
1.56** (0.774)
—0.32 (0.656)
0.78 (0.607)
1.56** (0.704)
2.97*** (0.755)
0.54 (0.588)
—1.34*** (0.467)
—2.19%** (0.623)
—9.31*** (0.569)
—0.66 (0.552)
—3.62*** (0.471)
—2.83*** (0.621)
—0.84 (0.618)
—2.10** (0.822)
—5.16*** (0.684)
0.36 (0.513)
—2.87*** (0.639)
0.46 (0.611)
—6.54*** (1.185)
3.07*** (0.867)
0.33*** (0.096)

Constant 82.24*** (2.309) 93.27*** (2.279) 93.69%** (2.284) 93.53*** (2.285)
F stat 164.67 167.14 151.75 145.48

R? 0.21 0.26 0.26 0.26

Adj. R? 0.21 0.25 0.26 0.26

n =16 295.

2Robust standard errors in parentheses.
3Austria is country reference group. For education, ISCED 0 or 1 is reference group. For smoking status, non-smokers are reference group.
***p < 0.01, **P < 0.05, *P < 0.10.

The estimation of the fourth regression
model for each country separately revealed a
similar pattern for many variables in terms of
sign and magnitude of the coefficient, for

example, for ‘time horizon’, ‘age’, ‘depression’
and ‘doctor visits’. Table 4 shows estimation
results for six countries (the other countries are
shown in Appendix B). Coefficients of some
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other variables, however, differed substantially.
Among others, the effects of gender and having
children from the previous analysis were not
present in any of the six countries, while smok-
ing only had a significant negative association
with SSP in the Netherlands. Former smokers
from Spain and the Czech Republic reported
significantly higher SSP than non-smokers,
while quitters from the Netherlands reported
lower probabilities. The results for alcohol
consumption also differed from the original
analysis, while the outcomes for the variable
‘physically inactive’ were similar to those in
Table 3. Note that the standard errors are
much larger due to smaller sample sizes.

Reliability

The final analyses concerned the reliability of
the answers to the SSP question. 435 respon-
dents (2.7%) did not answer either one or both
of the two questions about the standard of living
in five years. Of the remaining 15 860 respon-
dents, 96.9% provided a reliable answer. In
addition, 77% (n = 12 550) of the respondents
answered the numeracy question correctly. In
total, a subsample of 11 918 respondents
(75.2%) answered both questions validly.

Re-estimation of the fourth regression model
(from Table 3) with this subsample showed
that this model performed similarly to the ini-
tial model (using our original sample) in terms
of adjusted R® (0.24 vs. 0.26) (results not
shown here). Although the coefficients varied
somewhat in size between both analyses,
almost all variables retained their sign and sta-
tistical significance.

Discussion

In this paper, we have presented the SSP from
respondents aged 60 through 90 years from
several European countries, using data from
the second wave of SHARE and related them
to general characteristics, (mental) health and,
our main focus, lifestyle factors. The average
SSP of surviving the next 9-15 years was
around 57%. In general, the findings from this

© 2015 John Wiley & Sons Ltd
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study show associations between SSP and
socio-demographic, socio-economic, social con-
text and (objective) health indicators in line
with previous research.

Regarding socio-economic status, one would
expect a positive significant relation between
measures like education and income and SSP,
considering the fact that richer and higher edu-
cated people may have better living conditions
as well as better access to (better) health-care
services. Indeed, our results suggest that higher
educated respondents report higher SSP, but
this effect diminishes once we introduce health
and lifestyle variables into our model. The
same pattern holds for income, where we only
find a significant association between a higher
income and SSP in our first model, although
the sign remains consistent in all models.

Obesity is not significantly associated with
SSP. Although several previous studies did
report such an association, it is coherent with
the recent literature that indicates that being
obese at older ages does not necessarily shorten
remaining life expectancy but instead increases
morbidity and disability. It would therefore be
interesting to investigate whether obese individ-
uals adjust their expectations regarding future
quality of life accordingly.

As expected, smokers reported significantly
lower survival chances compared to non-smok-
ers. Interestingly, however, no SSP difference
was found between non-smokers and past
smokers. This is interesting, since risk of dis-
ease and early death from most smoking-
related causes only declines to the level of
never-smokers after many years. A number of
possible explanations for this somewhat sur-
prising finding may be given. First, quitters
may have already stopped smoking for many
years and therefore take all the benefits of quit-
ting into consideration. Alternatively, more
recent quitters may be overoptimistic regarding
the benefits of stopping and incorporate this
into their survival chances. Finally, our find-
ings may also indicate that non-smokers under-
estimate their SSPs.

The association between SSP and alcohol con-
sumption is rather striking. Our third regression

129



130 Rational Expectations, D R Rappange, W B F Brouwer and N | A van Exel

‘010 > dx ‘50°0 > dx ‘T0°0 > desex
"sasayjualed Ul S10419 pJepuelS 1SNqoy,

ST0 0z°0 /10 970 o 0€°0 & "Ipy

170 12°0 8T°0 870 €T0 €0 &

6/11 Tl STZT €6 z0¢et WA suoneAIasqo
(719°L) xxxE9°€8 (198°9) xxx1T°5Z (L12°9) xxx59°26 (762°8) xxx8€°C0T (729°9) xxx£0°86 (92€°) xxx92°58 juelsuo)
(7£T°0) 91°0 (T9€°0) xxx£0°T (09Z°0) x87°0 (56€°0) T7°0 (80%°0) S€°0 (697°0) x¥xEE'T ase x 1oeul ‘sAyd
(€2€7¢) €€y (€55°0) ev't (8%°€) 9v°c (799°9) x11°01 (922°0) xx¥6°9 (T66°0) xx8Y°9 dlewsy x ‘Jle Ix3
(ET0°E) xxx97°6— (LTLY) xxx6L 01— (982°7) xx68'9— (089%) x58'8— (695°Y) €€~ (60079) xxx£8'8T— anpeu| shyd
(66C°0) xx0L7— (699°'T) xx16°€ 626°1) €€0 (180 e7'1— (920°0) xGL°€— (001°0) 19°C— ("Ix®) "su0d Iy
6€Y7°0) 96'0— (£89°1) 71— (501°2) ¥T'0 (981°¢) ¥8'1— (TETT) ¥xx99°L— (08¢0 12°¢— sjows Ajjuaun)
(I110°0) x¥7¥7°€ (90£°1) 22°C (789°1) 96°0 (9€7°0) xS0 (TZS°T) «70°€— (865°T) €T'1— Supjows paddoig
(TT€°0 x007— (£99'1) 12°C (601°0) xx80°G— (TLOE) xxx1G7C1— (TET D) xxx¥E9— (892°7) s€'T— suonejwi 1av!
(£€9°0) 1€~ (€€0°€) xxxE€'8— (TTLT) xxx6T°L— (959°¢) 12°C (61€°€) 05°0— (690°€) €T°0— suoneywl| Qv
(190°2) 8T°0— (S2T°0) xET'7— (01077) 881 (9£9°7) xx11°9— (61€°0) 91— (€8€°7) 8¥'¢ (3y31u) Aeys “dsoH
(€820 t8't— (198°1) 0T’ 1— (6€T0) ve1— (£06°0) T5'C (LYL°1) xx6L7€— (6£6°T) xxx€£5°5— asn 8niq
(Z22°T) xxxE7°9— (87T'T) xxx96°€— (95%°1) 01°0— (S%70°0) xxx¥"L— (779°T) xxxl7°G— (£Z09°T) 061~ ysiy susIA 10320Q
712°1) 6T T~ (Zzy'1) 1T°0 8%72°1) 717°0— (IST°0) xx1TS5— (896°'T) S6°C (8900 €T'1 95970
(0T6°T) xxx¥T'6— (672°1) xxx88'L— (999°1) xxxET'ET— (LEE'D) xxx98°C1— (€70°0) xxxSE°L— (90€'7) 92— passaidag
(€99°0) x98°7— (£68°'1) CT'1— (€€ o'e— (692°7) 89°¢— (006°T) xLE°€— (€96'T) 51— 9seas|p diuoiyd
(TE9'T) xx€G°€— (905°1) 08°1 8%79°1) 17— (z80°Q) #1'1— (T10S°T) €8°0 (£28°T) x48°C— eale jeiny
(T69°€) xxxL9°GT— (o%€'1) 89°1 (€65°1) 0€°C (€8T°0) xxx9€°9— (8€1°D) €9°C (556°€) 81T~ ysiy awoouj
(61€°€) 90°T (896°1) 90°'1— (tLTe) 99°¢ (T12°€) 88'% (LTS5 €8'1 (921°0) xxC0°G SupIom
(££0°€) 221~ 02170 89°1 (8£9°0) xx1€°9— (6%75°€) 7€°0 (78%7°7) €8'1— (650°7) 00 910 G @3DSI
(£5C0) 8Lt~ (ETL'T) «€8C (CTET'D) «88°€— (ov°€) 16°C (€6£°0) €20 (886°T) xxx12'9 % 10 € g3DSI
(7710 ¥0'1— (0z6'1) ST1— 916°1) 1€1— (94570 89°C— (€800 tTt— (880°0) x0Z°€ ¢ a3ds|
026°0) 091 (1z8'1) 78°0— 9570 LTT— (£60%7) 90°% (§22°27) 89°C (T76°0) 91 (uadpiiyd
(£0LQ 911 (9€21) 2271 (881°7) xx557 (G70°E) xxxCE'8 (01770 OT'T— (0£0°0) s€'1 anle (S)iualed
Ov21) 12°C (60%7°T) xxxET7— (£26'1) xtTE— (7€6'0) sv'¢— (098°'T) 90'T (£T6'1) L0T— auoje SulAl
(910°0) %xx90°0 (€10°0) xxx70°0— (510°0) 10°0— (610°0) 000 (#10°0) 10°0 (510°0) %xx90°0— (38v)
(TGT°0) %xxxGT°C— (602°0) LT0— (8TT°0) xxx78°0— (G7€°0) xxx9T'T— (9€T°0) xxxlV7'1— (68C°0) xxxC0'T— a3y
(7£0°2) 811 (885°1) 6%7°C 679°1) 21— (860°0) €£°C— (res'D) 1€°1 (6€8°'1) SO'T aew
(CT9°0) %xx98°1— (T1%7°0) $9°0— (1G7°0) xxx6TT— (T109°0) xxx86'1— (T7%7°0) xxx98°'T— (605°0) xxxSE'T— uoziioy swi|

day yoaz) EREEIS) Aey ureds spuejsyiaN uspams sajqeliep

A1unod Aq (7 1apow) sisAjeue uoissaial :Ayjiqeqoid |eAIAINS 3ANDBIGNS SeduBIBKIp AJuno) 4 3)qel

© 2015 John Wiley & Sons Ltd

Health Expectations, 19, pp.121-137



Rational Expectations, D R Rappange, W B F Brouwer and N J A van Exel

model showed that individuals who drink
excessively report significantly higher SSP than
moderate drinkers and abstainers. However,
after introducing the interaction term excessive
alcohol consumption x gender, this result only
held for female excessive drinkers. A possible
explanation for this has to do with the (believed)
protective effect of (light-)moderate alcohol
consumption. Female excessive drinkers might
not consider themselves to be heavy drinkers
and therefore belief to have benefits from their
alcohol use. This relates to the fact that excessive
drinking among women, according to the Dutch
alcohol norm, starts from one glass of alcohol
per day. Another possible explanation comes
from the increasing risk of harmful health effects
as the amount of drinking increases. From our
data, it turned out that men, next to being more
likely than women to drink excessively, consume
more alcohol also excessively.

Finally, physical inactivity was negatively
associated with SSP. It is important to empha-
size that such an association need not signal
causality. Indeed, being physically inactive may
result from poor health rather than being a
lifestyle decision. The fourth regression model
indicated that a higher age attenuates the nega-
tive relation between physical inactivity and
SSP. This may be partly explained by the
acceptance of less mobility or a poorer health
state at more advanced stages of life. If a
declining physical functionality is considered a
normal part of ageing, then its relation with
SSP may become weaker. Instead, physical
inactivity at younger ages can be an outcome
of a serious health issue that individuals may
believe to influence their longevity.

Cross-country differences

Our results showed important cross-country
differences in terms of average SSP, the range
between the lowest and highest age group, and
some associations between SSP and the covari-
ates, such as alcohol consumption and having
stopped smoking. Regarding the latter, current
smokers in the Netherlands reported by far
the lowest SSP relatively to non-smokers and

© 2015 John Wiley & Sons Ltd
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quitters. This may signal that Dutch smokers
are informed about and aware of the negative
effects of smoking on life expectancy. There-
fore, despite the success of tobacco control pol-
icies in declining smoking rates and raising
awareness about the harmful effects of smok-
ing, the Dutch government may reconsider its
prioritization in tobacco control, aiming, for
example, at higher prices of cigarettes and bet-
ter treatment (coverage) to help smokers stop,
instead of increasing consumer information.
These results show the value of examining the
differences in the public uptake of preventive
strategies between countries.

Furthermore, a striking finding in this study
was the fact that, overall, respondents living in
a rural area or small town reported signifi-
cantly lower expected survival chances than
respondents living in an urban environment. In
our country analyses, we found this negative
significant relationship only for Sweden and
the Czech Republic, although for most coun-
tries the signs were consistent with our main
model. This clear impact of living in a rural
area deserves more attention in future studies.
While it may reflect differences in lifestyles,
access to health-care facilities or working con-
ditions, the current study cannot answer these
questions.

Overall, results from Poland and the Czech
Republic seemed to be somewhat deviant com-
pared to other countries. A possible explanation
is that both Eastern European countries were
not included in the first wave of SHARE. This
means that both the Czech and Polish resp-
ondents were probably unfamiliar with the
probabilistic format as well as with subjective
longevity questions, which may have had some
influence on their responses. Alternatively,
respondents from other countries were observed
for the second time and may have gained knowl-
edge about their longevity expectations prior to
the second wave (so-called learning effect). It
would therefore be interesting to see whether
the result patterns between Eastern and Western
European samples are more similar in the fourth
wave of SHARE. These considerations also
raise the question whether it is more informative
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to analyse all country samples separately instead
of aggregating these subsamples to one sample.
In that context, a recent cross-sectional study,
Péntek er al.*® found that subjective life expec-
tancy patterns (using a point estimate) in
Hungary and the Netherlands were similar,
despite differences in actuarial life expectancy
and cultural diversity. This supports the idea
that results across European samples may be
comparable.

Probabilistic format

The use of the probabilistic format when inves-
tigating subjective longevity expectations is
increasingly embraced in the literature for rea-
sons of interpretation, interpersonal compara-
bility and comparisons with known event
frequencies, and the possibility to investigate the
consistency of responses.’’ It is still important,
however, to understand the willingness and
capability of individuals to answer probabilistic
questions. A promising result from our study
that supports the use of SSPs is the relatively
high SSP response rate (89%), especially consid-
ering the average age of our sample (around
70 years). It is unclear how much of the non-
response can be ascribed to misunderstanding,
cognition or observation error. Our analysis
showed that, among other things, non-response
was higher in certain countries and among older
and lower educated people. This indicates that
the use of probabilities as an elicitation method
may be less valid under some circumstances.
Recently, initiatives using visual aids have been
employed that could be useful in respondents
who are less capable or willing to answer proba-
bility questions verbally. See Delavande er al.,*®
for instance, for a review on methods for elicit-
ing SSPs in developing countries.

We have addressed this issue also by identify-
ing ‘reliable’ respondents according to two valid-
ity criteria. Outcomes using only reliable
responses (around 75% of our sample) were very
similar to our original analysis. This is indicative
of good validity of the SSP question, but still it
is worth-investigating further whether respon-
dents should be systematically excluded based
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on such criteria. In a similar context, however,
Hurd and McGarry” argue that even lower qual-
ity responses contain information that is worth-
while. Furthermore, they argue that a certain
amount of inconsistency (i.e. as found in our
study) is acceptable and most likely similar to
inconsistencies and errors found in many of the
predictor variables.

Related issues are that of rounding numeri-
cal responses and ‘focal-point responses’, which
are common in SSP data.®'? From the distri-
bution shown in Fig. 1, it becomes evident that
this is also the case in our study. For example,
the (often highest) spike at 50% is problematic
in terms of interpretation. Bruine de Bruin
et al.¥ suggest that this response may reflect
more fundamental uncertainty (similar to ‘don’t
know’) or the cognitive inability to answer prob-
abilistic questions rather than real probabilistic
thinking. However, while focal values probably
represent measurement error, it is still believed
that focal-point responses do contain valuable
information. Therefore, the general practice is to
take numerical answers at face value instead of
correcting for biases, including those at 0%,
50% and 100%.** This line was also taken
here.

Limitations

Several issues deserve attention when interpret-
ing the results from our study. First, a draw-
back of our study is a consequence of the fact
that SHARE only includes one SSP question
with one individual target age instead of a
sequence of questions using different target
ages. Therefore, SHARE does not provide the
opportunity to estimate a whole distribution of
probabilities of the expected ‘time of death’.
Another limitation concerns the measures
used for assessing objective health. The input
for our health indicators, like the amount of
doctor visits, were given by the respondents
and not objectively measured. This arguably
introduces measurement errors. More objective
health measures, such as the measurement of
how fast a respondent can expel air from his/her
longs and walking speed, were present in the

© 2015 John Wiley & Sons Ltd
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dataset of SHARE but available only for certain
age groups. Moreover, response rates were rela-
tively low, possibly because respondents did not
feel safe performing the tests. We deliberately
opted for the most objective measure of health
status available instead of a subjective measure,
such as self-assessed health. Previous research
has shown that self-assessed health is indeed a
good predictor of SSP and predicts mortality
rather well,”® but more objective health indica-
tors reduce problems of endogeneity.

Third, as SSP was measured on a continuous
scale that took on a value within a defined
range from 0 to 100, ordinary least squares
regression may prove inadequate as it does not
necessarily constrain inference about the out-
come values to the predefined range.*' To test
the influence on our results, we also performed
a generalized ordered logit model for ordinal
dependent variables. SSP was restructured into
three ordinal categories: 0-33% (n = 3860),
34-66% (n = 5530) and 67-100% (n = 6905).
The results (not shown here) showed largely the
same outcomes as the ordinary least squares
regression (in terms of both signs of the coeffi-
cients and significance levels). The most salient
results were the lack of significance for the
variables ‘age squared’ and ‘having children’.
Other differences from the original analysis
were merely related to the degree of signifi-
cance. Some covariates, like ‘age’, ‘depression’,
‘physical inactivity’ and two country dummies,
violated the parallel lines assumption, which
means that their effect is not the same across
the three SSP categories (but these differences
are related more to the strength of the observed
relationships than more fundamental differ-
ences). Overall, this lends support to our choice
for interpreting the independent variable as
continuous and for presenting the results from
the ordinary least squares regression.

A final, important issue is related to the use
of cross-sectional data. It is clear that using
panel data allows us to better understand the
formation of SSPs. The use of panel data would
provide the opportunity to see whether people
update their SSP according to new information
and events (e.g. quit smoking). However, the
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objective in our study was mainly of descriptive
nature and, moreover, at the time of this study,
only two ‘prospective’ waves were available.
Only few people that would fit our criteria of
sample inclusion and that participated in the
first wave had experienced relevant new events
or passed away before the start of the second
wave. Moreover, it needs to be stressed that
even when using panel data, statements about
causality regarding the relation between SSP
and behaviour remain tentative and contentious
since this relation is to a large extent circular. In
other words, it is unclear whether SSPs are
affected by lifestyle decisions and/or vice versa.
Other, advanced econometric methods may be
used to tackle this issue of endogeneity.

Conclusions

The findings from our study suggest that SSPs
are useful, informative and important in relation
to lifestyle decisions and can be validly obtained
in elder people. Although negative health effects
of certain lifestyle decisions are widely publi-
cized, individuals may not adequately personal-
ize the possible consequences of such decisions.
Unawareness or underestimation of health risks
related to unhealthy behaviour (e.g. excessive
alcohol consumption) or the possible benefits
from lifestyle improvements impede the effec-
tiveness of health policy aimed at improving
lifestyle and with that reducing avoidable
premature mortality. Our results show that the
relation between SSP and lifestyle differs among
subgroups. This was most markedly for exces-
sive alcohol consumption among men and
women and, to a lesser extent, for physical inac-
tivity at higher ages. Obese respondents did not
report lower SSP than respondents with normal
weight, despite the fact that research shows that
obese adults recognize the adverse health effects
of obesity.** Moreover, significant cross-country
differences regarding SSP and its relation to life-
style were observed. These findings provide
interesting implications for health policy and,
for instance, targeting health communication
strategies. Moreover, they warrant the further
exploration of not only SSPs, but also of
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expectations of future quality of life in relation
to lifestyle decisions.
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Appendix: A

Glossary of variables
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Variable Variable definition/categories

SSP Subjective survival probability (range 0-100)
Time horizon Target age — current age (range 9-15 years)
Male 1 if male, O if female

Age Age in years

(Age)? Age in years squared

Country (dummy variables)*

Living alone
Parent(s) alive
Child(ren)

ISCED 22

ISCED 3 or 42
ISCED 5 or 67
Working

Income high?
Rural area
Chronic disease*
Depressed®
Obese

Doctor visits high®

Drug user

Hospital stay (night)
ADL limitation

iADL limitation

Stopped smoking”

Currently smoking”

Alcohol consump. (excessive)
Physically inactive

Alcohol consump. x female
Physically inactive x age

Austria (reference group), Germany, Sweden, Netherlands, Spain, Italy, France, Denmark,

SN

1
1
1
1

1
1
1
1
1

Greece, Switzerland, Belgium, Czech Republic, Poland

if living alone, 0 if living with spouse or partner

if one or both parents alive, 0 if no parents alive

if respondent has child(ren), 0 if respondent has no child(ren)

if lower secondary education or second stage of basic education, O otherwise

if (upper) secondary education or post-secondary non-tertiary education, 0 otherwise
if first or second stage of tertiary education, O otherwise

if worker (both employed and self-employed), O otherwise

if above median income, 0 if below median income

if living in a small town, rural area or village, 0 if living in a city, suburb or large town.
if chronically ill, 0 if not chronically ill

if depressed, O if not depressed

if obese (BMI > 30 kg/m?), 0 otherwise

if above country median number of contacts with medical doctor in the last 12 months,
0 otherwise

if used physician prescribed drugs in the last week, 0 otherwise

if a respondent stayed in a hospital overnight during the last 12 months, 0 otherwise
if at least one limitation with daily activities of daily living (e.g. dressing), O otherwise
if at least one limitation with instrumental activities of daily living (e.g. preparing

hot meal), 0 otherwise

if quit smoking, O otherwise

if currently smoking, 0 otherwise

if drinking more than recommended levels or excessively, O otherwise

if physically inactive, O otherwise

if female and drinking more than recommended levels or excessively, O otherwise

Physically inactive multiplied by age

Reference category (indicated by 0) is Austria, because the mean SSP was closest to the overall sample mean SSP.

2Reference group is ISCED 0 or 1, that is no education, pre-primary education, primary education and first stage of basic education.
30verall sample median (net) average income per month is € 991, adjusted for household size and PPP.

“A respondent was considered to be chronically ill in case he/she reported to be diagnosed with a chronic disease by a doctor.
°Depression was assessed using the 12-item EURO-D scale with scores above three indicating a clinically significant level of depression.

®Dentist visits were disregarded.

"Reference group is non-smokers.
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